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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a lighting system, suitable for a 
still camera, a video camera, etc. which can illuminate a subject 
with the luminous flux from a light source means with high 
illuminating efficiency and the photographing device using it. 
SOLUTION: This lighting system has a light source means, an optical 
prism 2 which is arranged in front of the light source means and 
has a surface for totally reflecting at least a part of incident 
luminous flux, and an optical panel 1 which is arranged in front of 
an optical prism 3 and also has a pattern surface with refracting 
power on the light projection part side of the optical prism 2, and 
the optical panel 1 has a pattern surface with refracting power 
canceling the refracting power of the respective parts of the 
pattern surface with the refracting power, and the relative 
position between the pattern surface on the optical projection part 
side of the optical prism 2, and the optical panel 1 is made 
displaceable to vary irradiation angle of the luminous flux emitted 
from the optical panel 1. 
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CLAIMS 



[Claim(s)] 

[Claim I] The lighting system characterized by to make adjustable the illuminating angle of the flux of light which is equipped with 
the following, forms a pattern side with refractive power which offsets the refractive power of each portion of the pattern side which 
has this refractive power in this optical panel while forming the pattern side which has refractive power in the optical injection section 
side of this optical prism, enables displacement of the pattern side by the side of the optical injection section of this optical prism, and 
the relative location of this optical panel of, and carries out outgoing radiation from this optical panel. Light source means An optical 
prism including the field which it arranges [ field ] ahead of this light source means, and carries out total reflection of a part of 
incoming beams [ at least ] The optical panel arranged ahead of this optical prism 

[Claim 2] The lighting system characterized by to make adjustable the illuminating angle of the flux of light which is equipped with 
the following, makes the field which counters this optical prism of this optical panel while forming the pattern side which has 
refractive power in the optical injection section side of this optical prism the pattern side of the configuration which suits a pattern side 
with this refractive power in *♦**, enables displacement of the pattern side by the side of the optical injection section of this optical 
prism, and the relative location of this optical panel of it, and carries out outgoing radiation from this optical panel. Light source 
means An optical prism including the field which it arranges [ field ] ahead of this light source means, and carries out total reflection 
of a part of incoming beams [ at least ] The optical panel arranged ahead of this optical prism 

[Claim 3] The lighting system characterized by making adjustable the illuminating angle of the flux of light which forms two or more 
negative lenses which offset refractive power in two or more of these positive lenses and this pitch, enables displacement of the 
positive lens by the side of the irradiation appearance of this optical prism, and the relative location of this optical panel of, and carries 
out outgoing radiation to this optical panel from this optical panel while having the following and forming two or more positive lenses 
in the optical injection section side of this optical prism in the predetermined pitch. Light source means An optical prism including the 
field which it arranges [ field ] ahead of this light source means, and carries out total reflection of a part of incoming beams [ at least ] 
The optical panel arranged ahead of this optical prism 

[Claim 4] The lighting system characterized by making adjustable the illuminating angle of the flux of light which forms two or more 
positive lenses which offset refractive power in two or more of these negative lenses and this pitch on this optical panel, enables 
displacement of the negative lens by the side of the optical injection section of this optical prism, and the relative location of this 
optical panel of, and carries out outgoing radiation fi-om this optical panel while having the following and forming two or more 
negative lenses in the optical injection section side of this optical prism. Light source means An optical prism including the field 
which it arranges [ field ] ahead of this light source means, and carries out total reflection of a part of incoming beams [ at least ] The 
optical panel arranged ahead of this optical prism 

[Claim 5] The lighting system characterized by making adjustable the illuminating angle of the flux of light which forms two or more 
of these prism and two or more prism of this pitch, enables displacement of the prism by the side of the optical injection section of this 
optical prism, and the relative location of this optical panel of, and carries out outgoing radiation to this optical panel from this optical 
panel while having the following and forming two or more prism in the optical injection section side of this optical prism in the 
predetermined pitch. Light source means An optical prism including the field which arranges ahead of diis light source means, is made 
to carry out total reflection of a part of incoming beams [ at least ), and is controlled The optical panel arranged ahead of this optical 
prism 

[Claim 6] The aforementioned optical prism is the lighting system of the claim 1-5 characterized by the thing which you have the 
second plane of incidence which is made to carry out total reflection to the first plane of incidence which leads the light fi-om the 
aforementioned light source means to a injection side only by reflection in respect of the total reflection arranged to die back after 
making the light from a light source means reflected at once, and is led to a injection side, and you make the incoming beams from 
each plane of incidence irradiate from the same injection side, and to do given in any 1 term. 

[Claim 7] The aforementioned optical prism is a lighting system according to claim 6 characterized by having been refracted among 
the injection flux of lights from an optical-axis center after refraction by the first plane of incidence of the above, or by the second 
plane of incidence of the above, and regulating at least one side after total reflection in respect of total reflection in at least one cross 
section passing through the light source center of the aforementioned light source means so that it may become abbreviation parallel to 
an optical axis. 

[Claim 8] The lighting system according to claim 6 or 7 characterized by considering as the flat-surface configuration to the injection 
optical axis of the second plane f incidence f the aforementioned optical prism which inclines and goes phi into the angle range of 0 
degree <= phi< 2 degrees. 

[Claim 9] The lighting system of the aformentioned claim 1-5 characterized by fonning the Fresnel lens side in some [ at least ] fields 
by the side of the optical injection side of the aforementioned optical panel given in any 1 term. 

[Claim 10] The lighting system of the claun 1-S characterized 1^ the variation rate of the aforanoitioned relative location being a 
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variation rate of the cross direction to the direction of an optical axis given in any I term. 

[Claim 1 1] The lighting system of any 1 term of the claims 1-5 characterized by the variation rate of the aforementioned relative 
location being a vertical variation rate to the direction of an optical axis, 

[Claim 12] The lighting system of the claim 1-5 characterized by the variation rate of the aforementioned relative location being the 
combination of the variation rate of a parallel direction and a perpendicular direction to the direction of an optical axis given in any 1 
term. 

[Claim 13] The field as for which the aforementioned optical prism carries out total reflection is the lighting system of the claim 1>5 
characterized by being extended until it carries out abbreviation coincidence with the light source center of the aforementioned light 
source means about the direction of a injection optical axis given in any 1 term. 

[Claim 14] The claims 6 and 7 characterized by the field which carries out total reflection and the second plane of incidence of the 
above of the aforementioned optical prism forming the intersection and the acute angle directly, or 8 lighting systems. 
[Claim 15] The aforementioned light source means is the lighting system of the claim 1-5 characterized by including the straight pipe- 
like flash discharge tube given in any 1 term. 

[Claim 16] It is the lighting system of the claim 1 -4 characterized by for the aforementioned light source means being the straight 
pipe-like flash discharge tube, and forming the optical injection side side of the aforementioned optical prism so that it may have 
refractive power to the cross section of the direction of a short hand of the aforementioned light source means at least given in any 1 
term, 

[Claim 17] The optical injection side side of the aforementioned optical prism is a lighting system given in claim 16 term 
characterized by making it not have refractive power to the cross section of the longitudinal direction of the aforementioned light 
source means. 

[Claim 18] The optical injection side side of the aforementioned optical prism is the lighting system of the claim M characterized by 
optical properties differing given in any 1 term according to the position of the injection side of this optical prism. 
[Claim 19] It is the lightmg system according to claim 3 characterized by for the positive lens prepared in the optical injection side 
side of the aforementioned optical prism being a cylindrical lens which gave refractive power to the abbreviation perpendicular 
direction to the shaft orientations of the flash discharge tube which is a light source means, and forming each lens side in the aspheric 
surface configuration which makes two or more lines condense the parallel flux of light. 

[Claim 20] The lighting system according to claim 3 characterized by what is expressed with 0.5 mm<=L<=4.0mmP/2 <=D<=2xP 
when P and paraxial-focus distance of a cylindrical lens are set to D for the pitch interval of L and the aforementioned cylindrical lens 
and the maximum clearance of the optical injection side of the aforementioned optical prism and the aforementioned optical panel is 
expressed with mm. 

[Claim 21] The positive lens prepared in the optical injection side side of the above-mentioned optical prism is a lighting system 
according to claim 3 characterized by being formed in an aspheric surface configuration which is distributed proportionally at a fixed 
rate to which it is the cylindrical lens which gave refi-active power to the abbreviation perpendicular direction to the shaft orientations 
of the flash discharge tube which is a light source means, and it has responded to the incidence position when each cylindrical-lens 
side carries out incidence of the flux of light parallel to an optical axis. 

[Claim 22] The lighting system of the claim 1-5 characterized by the configuration of this reflector forming the reflector of this 
cardiac configuration in part at least mostly with the center of this light source means while arranging the reflector which reflects the 
injection flux of light fi-om this light source means behind [ mjection optical-axis ] the aforementioned light source means given in any 
1 term. 

[Claim 23] It is the lighting system of the claim 1-5 characterized by having arranged and constituting this reflector so that it may turn 
to some [ at least ] tooth backs of the field as for which the aforementioned optical prism carries out total reflection while arranging 
the reflector which reflects the injection flux of light from this light source means behind [ mjection optical-axis ] the aforementioned 
light source means given in any 1 term. 

[Claim 24] It is photography equipment characterized by being photography equipment with the lighting system of any 1 term of 
claims 1-23, and the aforementioned optical panel making adjustable the illuminatmg angle of the flux of light injected from this 
lighting system according to the situation that were making the outside surface of photography equipment express a part of optical 
injection section at least, and this photography equipment was placed. 

[Claim 25] Photography equipment characterized by having the lighting system of any 1 term of claims 1-23. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which can change an illuminating angle 
aimmg at miprovement m the miniaturization of the whole equipment, and the condensing efficiency of the irradiation flux of li'ght 
especially about the lighting system used suitable for the video camera used for photography, the camera for films, a digital camera 
etc., and the photography equipment using it. 
[0002] 

[Description of the Prior Art] The lighting system used for photography equipments, such as a camera, consists of the light source 
(flash discharge tube) and optical members, such as a reflecting mirror, a Fresnel lens, etc. which draw the flux of light emitted from 
this light source ahead (the direction of a photographic subject), conventionally. 

[0003] In such a lighting system, the proposal for making the flux of light injected in the various directions from the light source 
condense in a required irradiation field angle efficiently is made variously conventionally. 

[0004] Especially, the lighting system which attained improvement in condensing efficiency and the miniaturization is proposed [ that 
It IS vanous and ] m recent years by arranging the optical member which used total reflection, such as a prism light guide instead of 
the Fresnel lens arranged in front of the light source until now. 

[0005] On the other hand, although lighting is carried out for the irradiation range to the unnecessary range in the state of the narrow 
call of the irradiation range with the formation of high scale-factor zoom of photography equipment by the fixed type lighting system 
and an en^gy loss becomes large, in order to cancel this phenomenon, various kinds of illuminating-angle adjustable lighting systems 
which perform Iightmg corresponding to the photography range from before are proposed. 

[0006] These people have proposed the lighting system adapting the above-mentioned technology by JP,4- 138439 A In this official 
report, to the condensing optical system which perfonns total reflection by the optical prism, as the physical relationship of an optical 
prism and the light source is changed relatively, the reflection in respect of total reflection and transparency are changed and the 
irradiation range is changed. 

[0007] Moreover, in JP,8-262538,A, an optical prism is divided into plurality, the optical prism arranged up and down is rotated, and 

what changes the uradiation range is proposed. 

[0008] 

[Problem(s) to be Solved by the Invention] In photography equipments, such as a camera, while small and lightweight-ization of 
equipment itself progress, a taking lens is in the inclination of the formation of high scale-factor zoom in recent years When a 
photograph was taken without a taking lens's being in the inclination which becomes dark gradually and using the source of a fill-in 
flash by the miniaturization of such photography equipment, and high scale-factor-ization generally, it may have become an 
unexpected failure photograph by blurring. 

[0009] In order to overcome this situation, with photography equipments, such as a camera, the viscus of tiie lighting system 
(followmg stroboscope equipment) are usually carried out as a source of a fill-in flash. While the operating frequency of this 
supplemental Iightmg equipment compared by the former and increased from the above situations sharply, the inclination whose 
amount of luminescence needed for one photography also increases was suited. 

[0010] From such a background, by JP,4-138439,A The field of two upper and lower sides which made the fiont face of flash 
lummescence equipment cany out incidence of the flux of light mainly injected to the side of the light source to an optical member 
and which cany out back total reflection and make it condense in tiie fixed direction, As opposed to the condensing optical system 
made to inject from the same injection side to a photographic subject side after constituting from a field made to condense widi the 
positive refractive power fomied in the transverse plane apart from tills and making it condense according to each field Hie lighting 
system to which die reflection in respect of total reflection and transparency are changed, and tiie inadiation range is changed as tiie 
physical relationship of an optical prism and tiie light source is relatively dianged is proposed. 

[001 1] However, since restiictions of tiie field configuration of total reflection and a transparency switch were large in order for tiie 

u to Perfo™ *e exact illuminating-angle adjustable, tiie difficuh technical problem was left behind on designs 

- tiiat Uiere is little design flexibility of an optical-prism configuration, and tiie quantity of light loss at tiie time of tiie incidence 
appearance of a transparency component is large, and tiie size of tiie eflFective light-emitting part of die light soutve carries out 
remailcable contribution fiirtiier wifli a bird clipper at luminous intensity distribution. 

[0012] On flie otfier hand, in JP,8-262538,A, tiie optical prism which divided tiie optical prism into plurality and has arranged it up and 
down IS rotated, and die lighting system which changes tfie inadiation range is proposed. 

[0013] However, in rotation of such an optical prism, only tiie direction of radiation of a total reflection Ught componait is 
fii^amrataUy shifted to tiie whole, and since die luminous-intensity-distribution distribution propaty itself is not changed, it is 
dimcult fOT It to obtain imifonn luminous intrasity distribution on eadi zoom point 
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[0014] forming the maximum condensing state and rotating an optical prism from there by the above-mentioned proposal, when the 
upper and lower sides and three central fields lap - the method which shifts gradually the distribution of up-and-down luminous 
intensity distribution outside, and extends the irradiation range is taken However, in the course of this change, the discontinuous point 
arose in the portion of the superposition of each, luminous-intensity-distribution distribution of these upper and lower sides and a 
center, and a uniform distribution was not necessarily obtained as the irradiation range whole region, but there was a case where the 
uneven point which serves as illuminance unevenness partially existed. 

[00 1 5] Moreover, with the above-mentioned composition, in order to have to need the upper and lower sides and three central optical- 
prism members, and to have to synchronize two optical prisms and to have to move, there was an inclination for mechanism part 
composition to become complicated. 

[0016] this invention aims at offer of the lighting system to which the whole lighting optical-system configuration can be miniaturized 
extremely, and it can carry out adjustable [ of the illuminating angle ], and the photography equipment using it. 
[0017] Other purposes of this invention are in offer of the lighting system which lessened making a luminous-intensity-distribution 
property uniform on each zoom point, and movement magnitude accompanying the illuminating-angle adjustable, and the 
photography equipment using it. 

[0018] Moreover, other purposes of this invention are offering extremely small, a thin shape, and the illuminating-angle adjustable 
lighting system that attained lightweight-ization. Other purposes of this invention are offering the suitable lighting system for a still 
camera, a video camera, a digital camera, etc., and the photography equipment using it while they use the energy from the light source 
at high efficiency and acquire a uniform luminous-intensity-distribution property on each zoom point. 
[0019] 

[Means for Solving the Problem] An optical prism including the field which the lighting system of invention of a claim 1 is arranged 
[ field ] ahead of a light source means and this light source means, and carries out total reflection of a part of incoming beams [ at 
least ], While forming the pattern side which has the optical panel arranged ahead of this optical prism, and has refractive power in the 
optical injection section side of this optical prism A pattern side with refractive power which offsets the refractive power of each 
portion of the pattern side which has this refractive power in this optical panel is formed. It is characterized by making adjustable the 
illuminating angle of the flux of light which enables displacement of the pattern side by the side of the optical injection section of this 
optical prism, and the relative location of this optical panel of, and carries out outgoing radiation from this optical panel. 
[0020] An optical prism including the field which the lighting system of invention of a claim 2 is arranged [ field ] ahead of a light 
source means and this light source means, and carries out total reflection of a part of incoming beams [ at least ], While forming the 
pattern side which has the optical panel arranged ahead of this optical prism, and has refractive power in the optical injection section 
side of this optical prism The field which counters this optical prism of this optical panel is made into the pattern side of the 
configuration which suits a pattern side widi this refractive power in ♦***. It is characterized by making adjustable the illuminating 
angle of the flux of light which enables displacement of the pattern side by the side of the optical injection section of this optical 
prism, and the relative location of this optical panel of, and carries out outgoing radiation from this optical panel. 
[0021] An optical prism including the field which the lighting system of invention of a claim 3 is arranged [ field ] ahead of a light 
source means and this light source means, and carries out total reflection of a part of incoming beams [ at least ], While having the 
optical panel arranged ahead of this optical prism and forming two or more positive lenses in the optical injection section side of this 
optical prism in a predetermined pitch It is characterized by making adjustable the illuminating angle of the flux of light which forms 
two or more negative lenses which offset refractive power in two or more of these positive lenses and this pitch, enables displacement 
of the positive lens by the side of the irradiation appearance of this optical prism, and the relative location of this optical panel of, and 
carries out outgoing radiation to this optical panel from this optical panel. 

[0022] An optical prism including the field which the lighting system of invention of a claim 4 is arranged [ field ] ahead of a light 
source means and this light source means, and carries out total reflection of a part of incoming beams [ at least ], While having the 
optical panel arranged ahead of this optical prism and forming two or more negative lenses in the optical injection section side of this 
optical prism It is characterized by making adjustable the illuminating angle of the flux of light which forms two or more positive 
lenses which offset refractive power in two or more of these negative lenses and this pitch on this optical panel, enables displacement 
of the negative lens by the side of the optical injection section of this optical prism, and the relative location of this optical panel of, 
and carries out outgoing radiation from this optical panel. 

[0023] An optical prism including the field which arranges the lighting system of invention of a claim 5 ahead of a light source means 
and this light source means, is made to cany out total reflection of a part of incoming beams [ at least ], and is controlled. While 
having the optical panel arranged ahead of this optical prism and forming two or more prism in the optical injection section side of this 
optical prism in a predetermmed pitch It is characterized by making adjustable the illuminating angle of the flux of light which forms, 
two or more of these prism and two or more prism of this pitch, enables displacement of the prism by the side of the optical injection 
section of this optical prism, and the relative location of this optical panel of, and carries out outgoing radiation to this optical panel 
from this optical panel. 

[0024] Invention of a claim 6 is set to invention of any I term of claims 1-5. the aforementioned optical prism It has the second plane 
of incidence which is made to cany out total reflection to the first plane of incidence which leads the light from the aforementioned 
light source means to a mjection side only by refraction in respect of the total reflection arranged to the back after making the light 
from a light source means refracted at once, and is led to a injection side, and is characterized by the thing which is made for the 
incoming beams from each plane of incidence to iiradiate ftt)m the same injection side and to do. 

[0025] Invention of a claim 7 is set to invention f a claim 6. the aforementioned optical prism After refraction according [ on at least 
one CToss section passing through the light source center of the aforementioned light source means, and ] to the first plane of incidence 
of the above among the injection flux of lights from an optical-axis center. Or it is refracted by the second plane of incidence of the 
above, and is diaracterized by regulating at least one side after total reflection in respect of total reflection, so that it may become 
abbreviation parallel to an optical axis. 
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[0026] It is characterized by invention of a claim 8 considering as the flat-surface configuration to the injection optical axis of the 
second plane of incidence of the aforementioned optical prism which inclines and goes phi into the angle.range of 0 degree phi< 2 
degrees in a claim 6 or invention of 7. 

[0027] Invention of a claim 9 is characterized by forming the Fresnel lens side in some [ at least ] fields by the side of the optical 

injection side of the aforementioned optical panel in invention of any 1 term of claims 1-5. 

[0028] Invention of a claim 10 is characterized by the variation rate of the aforementioned relative location being a variation rate of 
the cross direction to the direction of an optical axis in invention of any 1 term of claims 1-5. 

[0029] In invention of any I term of claims 1-5, as for invention of a claim 1 1, the variation rate of the aforementioned relative 
location is characterized by being a vertical variation rate to the direction of an optical axis. 

[0030] In invention of any 1 term of claims 1-5, as for invention of a claim 12, the variation rate of the aforementioned relative 
location is characterized by being the combination of the variation rate of a parallel direction and a perpendicular direction to the 
direction of an optical axis. 

[0031] The field where the aforementioned optical prism carries out total reflection of the invention of a claim 13 in invention of any 1 
term of claims 1-5 is characterized by being extended until it carries out abbreviation coincidence with the light source center of the 
aforementioned light source means about the direction of a injection optical axis. 

[0032] Invention of a claim 14 is characterized by the field which carries out total reflection and the second plane of incidence of the 
above of the aforementioned optical prism forming the intersection and the acute angle directly in invention of claims 6 and 7 or any I 
term of 8. 

[0033] Invention of a claim 15 is characterized by including the straight pipe-like flash discharge tube by the aforementioned light 
source means in invention of any I term of claims 1-5. 

[0034] In invention of any 1 term of claims 1-4, the aforementioned light source means of invention of a claim 16 is the straight pipe- 
like flash discharge tube, and the optical injection side side of the aforementioned optical prism is characterized by being formed so 
that it may have refractive power to the cross section of the direction of a short hand of the aforementioned light source means at least, 

[0035] Invention of a claim 17 is characterized by making it not have refractive power to the cross section of the longitudinal direction 
of the aforementioned light source means by the optical injection side side of the aforementioned optical prism in invention of a claim 
16, 

[0036] Invention of a claim 18 is characterized by optical properties differing by the optical injection side side of the aforementioned 
optical prism in invention of any 1 term of claims 1-5 according to the position of the injection side of this optical prism. 
[0037] The positive lens which prepared invention of a claim 19 in the optical injection side side of the aforementioned optical prism 
in invention of a claim 3 is a cylindrical lens which gave refractive power to the abbreviation perpendicular direction to the shaft 
orientations of the flash discharge tube which is a light source means, and it is characterized by forming each lens side in the aspheric 
surface configuration which makes two or more lines condense the parallel flux of light. 

[0038] When invention of a claim 20 sets P and paraxial-focus distance of a cylindrical lens to D for the pitch interval of L and the 
aforementioned cylindrical lens and expresses the maximum clearance of the optical injection side of the aforementioned optical 
prism, and the aforementioned optical panel with mm in invention of a claim 3, it is characterized by what is expressed with 0.5 

mm<=L<=4.0mmP/2 <=D<=2xP. 

[0039] The positive lens which prepared invention of a claim 21 in the optical injection side side of the above-mentioned optical prism 
in invention of a claim 3 is a cylindrical lens which gave refractive power to the abbreviation perpendicular direction to the shaft 
orientations of the flash discharge tube which is a light source means, aind is characterized by to form each cylindrical-lens side in an . 
aspheric surface configuration which is distributed proportionally at a fixed rate to which it has responded to the incidence position, 
when incidence of the flux of light parallel to an optical axis is carried out. 

[0040] In invention of any 1 term of claims 1-5, invention of a claim 22 is characterized by the configuration of this reflector forming 
the reflector of this cardiac configuration in part at least mostly with the center of this light source means while it arranges the 
reflector which reflects the injection flux of light from this light source means behind [ injection optical-axis ] the aforementioned 
light source means. 

[0041] While invention of a claim 23 arranges the reflector which reflects the injection flux of light from this light source means 
behind [ injection optical-axis ] the aforementioned light source means in invention of any 1 term of claims 1-5, this reflector is 
characterized by arranging and constituting so that it may turn to some [ at least ] tooth backs of the field as for which the 
aforementioned optical prism carries out total reflection. 

[0042] The photography equipment of invention of a claim 24 is photography equipment with the lighting system of any 1 term of 
claims 1-23, and it is characterized by the aforementioned optical panel making adjustable the illuminating angle of the flux of light 
injected from this lighting system according to the situation that were making the outside surface of photogn^hy equipment express a 
part of optical injection section at least, and this photography equipment was placed, 

[0043] The photography equipment of invention of a claim 25 is characterized by havmg the lighting system of any 1 term of claims 

1-23. 

[0044] 

[Embodiments of the Invention] Drawing 1 to drawing 4 is the important section schematic diagram of the operation gestalt 1 of this 
invention. Among these, in order that drawing of longitudinal section of an important section with which drawing I and drawing 2 
constitute die optical system f flash luminescence equipment (lighting system) SB, the perspective diagram f the camera 
(photography equipment) CB wift which drawing 3 applied the lighting system of this invention, and drawing 4 may be flie 
pCTspective diagrams wfaidi saw the ptical system of flash luminescence equipmrat SB fit)m the fit)nt and may explain an int^nal 
configuration plainly, the cross-section configuration is shown in part In addition, drawing 1 and 2 also set and show Ae beam-of- 
li^t traced drawing of a beam of light injected from center 3a f die ligjit source 3. 
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[0045] In drawing 3 , CB is photography equipment. The cartridge charge lid for the liquid crystal display aperture for the operation 
switch for 1 1 changing the optical panel of flash luminescence equipment (lighting system), and 21 changing a release button and the 
mode of the various kinds of a camera and 23 telling a user about operation of a camera, the inspection hole of the photometry 
equipment with which 24 measures the luminosity of outdoor daylight, and 25 loading with the inspection hole of a finder and the film 
of a cartridge type, the lens barrel which 27 equips with taking-lens 27a, and 28 are the main parts of In addition, since it is technology 
well-known about each function except flash luminescence equipment, detailed explanation is omitted here. In addition, the 
mechanical component in the lighting system of this invention is not limited to the above-mentioned composition. 
[0046] Moreover, in drawing 4 , 11 is the optical panel which expressed opening to a part of outside surface of photography 
equipment, vertical Fresnel lens 11a is formed in an appearance side like illustration only at a periphery, and a center section is a flat 
surface. On the other hand, with the direction of the refractive power of a surface Fresnel lens, cylindrical-lens 1 lb of two or more 
trains which had negative refractive power in the right-angled direction mostly is formed in the rear-face side. 
[0047] In this drawing, 12 is an optical prism for mainly controlling the luminous-intensity-distribution property of the vertical 
direction, and cylindrical-lens 12a of two or more trains with positive refractive power is formed in the optical injection section. As a 
material of the optical panel 1 1 and an optical prism 12, it consists of resin material for optics with high permeability, such as acrylic 
resin. 13 is the flash discharge tube (xenon pipe) of the shape of a straight pipe which emits a flash, 14 is a reflector which reflects the 
component injected behind the direction of irradiation appearance among the flux of lights injected from the flash discharge tube 13 in 
the injection direction, and the inside is formed by metallic materials, such as luminosity aluminum which has a high reflection factor 
[0048] in the above-mentioned composition, a central arithmetic unit judges whether photography equipment CB makes flash 
luminescence equipment SB emit light with the luminosity of the outdoor daylight measured with the above-mentioned photometry 
equipment, and the sensitivity of the film with which it was loaded, after the release button 21 is conventionally pushed by the user 
when the camera is set to "stroboscope auto mode", for example, so that it may be well-known technology 
[0049] When a central arithmetic unit judges with "Flash luminescence equipment is made to emit light" under a photography 
situation, a central arithmetic unit takes out a flashing caution signal, and the flash discharge tube 13 is made to emit light through a 
non-illustrated trigger lead wire attached in the reflector 14. Directly, the flux of light which injected the flux of light by which the 
flux of light which emitted light was injected by an irradiation optical axis and opposite direction to the direction of radiation through 
the reflector 13 passes the optical prism 12 and the optical panel 1 1 which have been arranged in the fi-ont face, is changed into a 
predetermined luminous-intensity-distribution property, and is irradiated at a photographic subject side. 
[0050] At this time, the luminous-intensity-distribution property of the vertical direction is mostly determined to a photographic 
subject by field 1 lb by the side of the light source of an optical prism 12 and the optical panel 1 1, and the luminous-intensity- 
distribution property of a longitudinal direction is controlled by Fresnel lens 1 la formed in the photographic subject side of the optical 
panel 1 1, and it is changed so that it may become a desired luminous-intensity-distribution property. 

[005 1] Especially this invention is changing the physical relationship of the optical panel 1 1 and an optical prism 12 according to the 
focal distance which changes with variable power, when taking-lens 27a of photography equipment CB is a zoom lens. It constitutes 
so that the luminous-intensity-distribution property of the vertical direction may be made to correspond to taking-lens 27a by this. The 
setting method of this optimal configuration is explained in detail using drawing 1 and drawing 2 below. 

[0052] Drawing 1 and drawing 2 are drawings of longitudinal section of the direction of a path of the flash discharge tube 13 of flash 
luminescence equipment SB, the optical prism for the optical panel for 1 controlling luminous intensity distribution and 2 mainly 
controlling the luminous intensity distribution of the vertical direction and 3 show the cylindrical shape-like flash discharge tube, and 
4 shows the reflector of the flash discharge tube 3 and the abbreviation semicircle cylinder of this heart. Moreover, the field where the 
optical panel 1 and an optical prism 2 counter is a configuration which overlap mostly, and the fixed distance remote state where 
drawing 2 has these two members 1 and 2 in the state where, as for drawing 1 , these two members 1 and 2 approached most is shown. 
The trace of a representation beam of light which drawin g 1 and drawin g 2. were made to inject from the bore core of the flash 
discharge tube 3 simultaneously is also shown simultaneously. In addition, in drawing 1 and drawmg 2 , the composition and the 
configuration of the physical relationship of this optical panel I and optical prism 2 and all optical system other dian a beam of light 
are the same. 

[0053] In addition, the operation gestalt 1 explained here constitutes the opening height of the vertical direction in necessary minimum 
while being able to change the irradiation range continuously, keeping uniform the luminous-intensity-distribution property of the 
vertical direction. Hereafter, it explains in detail what behavior the property of the configuration and the beam of light at that time 
show. 

[0054] First, in drawing 1 , as for the flash discharge tube 3, the diameter of inside and outside of a glass tube is shown. As 
luminescence of the actual flash discharge tube of this kind of flash luminescence equipment SB, in order to raise efficiency, it thinks 
that light is made to emit in many cases to the limit of a bore, and is mostly emitted to homogeneity to the limit of the bore of the flash 
discharge tube, and does not interfere, however, in order to make the light injected fi-om this light source control by the design stage 
efficiently, it assumes the point light source is centering on the light source ideally rather than considering the flux of light of all these 
bores simultaneously, and the configuration of optical system is designed, and the light source has a limited size after that - thing 
consideration can be carried out and it can design efficiently with an amendment 

[0055] Based on this view, this invention also considered light-emitting part center 3a of the light source 3 to be the reference point of 
configuration determination, and has set up the configuration of each part of an optical prism 2 by the following methods. 
[0056] First, as a material of the optical panel 1 and an optical prism 2, it is suitable die field of a moldability, the field of cost, and to 
use optical plastics material, sudi as aciylic resin, also from the field of an optical property further. However, you have to perform a 
setup in consideration of a lot of heat being goierated simultaneous^ with generating of light from the light source 3 in not only such 
a property but this Idnd of lighting syst^. 

[0057] That is, in considoation of the heat energy and the shortest luminesc^ce petiod which graerate die influrace of this heat in 
one luminescence, it is necessaiy to perform selection of an optical material, and a stbsp of diermolysis space. 
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[0058] At this time, what is actually the easiest to be influenced of heat is each plane of incidence 2a and 2b of the optical prism 2 
which will carry out a position most from the light source 3 soon, and needs to determine first the minimum distance of the light 
source 3 and this plane of incidence. With this operation gestalt, degree of angle of emergence thetabdr from light source center 3a 
sets to e the minimum distance of the 2nd plane-of-incidence 2b and the light source 3 to which incidence of the light which carries 
out total reflection control of the angle component which is separated from d and the injection optical axis La in the minimum distance 
of the 1st plane-of-incidence 2a and the light source 3 which control the angle component near the injection optical axis La by direct 
refraction is carried out, and regulates the interval. 
[0059] The concrete numeric value in this operation gestalt is as follows. 

[0060] the outer diameter phi 2.0 of the flash discharge tube 3, and bore phi 1.3 d - = - zero . - five -- e - = 0.55 -- next -- an 
optical prism - two -- total reflection - a field two c - two - c - * -- an incident light - leading - the - two -- plane of incidence 

- two - b two ~ b ' ~ a configuration - determining . As a configuration of this 2nd plane-of-incidence 2b and 2b', in order to 
make the configuration of an optical prism 2 into the minimum, it is desirable that it is a flat surface parallel to an optical axis. That is, 
although the component which progresses in the different direction from a injection optical axis among the flux of lights injected from 
the light source 3 is refracted at once by this plane of incidence, it is because the effect of refraction can be so large that the angle of 
this field is small, it can lead in the direction in which an incident light separates from an optical axis at once by refraction and the 
overall length of an optical prism 2 can be stopped short. 

[0061] The inclination of this 2nd plane-of-incidence 2b and 2b' is determined by the process condition of an optical prism 2. 
Although it becomes severe as such an actual process condition that there are few these angles, it is desirable not to concern this plane- 
of-incidence 2b and 2b' with a flat surface or a curved surface, but to exist in the following ranges as an ideal configuration of the 
maximum phi of an angle with the optical axis of this field 2b and 2b'. 
[0062] 0<=phi<2 degrees .... (1) 

Although the above-mentioned range is the set point which seems to be difficult apparently, it is a sufficiently possible numeric value 
from that the distance of 2nd plane-of-incidence of the above 2b and 2b' is short, and a field configuration being a smooth side. 
[0063] thus, the thing for which the inclination of 2nd plane-of-incidence 2b and 2b' is regulated - the effective-area product of the 
vertical direction — the minimum ~ and it can realize, without causing degradation 

[0064] Next, the determination method of the plane-of-incidence configuration of 1st plane-of-incidence 2a is explained. With this 
operation gestalt, in order to make a large change of a luminous-intensity-distribution property in the minimum configuration, the 
configuration of this 1st plane-of-incidence 2a is specified by the following methods. 

[0065] That is, when it sees in the cross section of illustration, all the components that carry out direct incidence to plane-of-incidence 
2a among the injection flux of lights from center 3a of the light source 3 are changed so that it may become parallel to a injection 
optical axis. That is, plane-of-incidence 2a has the focal distance of the length from light source center 3a to plane-of-incidence 2a in 
consideration of glass ** of the flash discharge tube 3, and consists of cylindrical sides which amended spherical aberration. 
[0066] moreover - the - two - plane of incidence ~ two ~ b - two - b ~ ' ~ a field ~ a configuration - and - total reflection - a 
field - two - c - two - c - ' - a configuration - this example --****- the minimum - a configuration ~ optical system ~ forming 

- a sake - being as follows - a method - specifying -♦*♦♦. 

[0067] That is, among the injection flux of lights from the center of the light source 3, when all are seen in the cross section of 
illustration after reflection in respect of total reflection, plane-of-incidence 2b and the component carried out 2b' incidence are 
changed so that it may become parallel to a injection optical axis. 

[0068] Next, as shown in drawing 1 , since the configuration of a reflector 4 is this cardiac configuration, after it reflects with a 
reflector 4 to the flash discharge tube 3, incidence of the flux of light which went to injection optical-axis back among the injection 
light of the flash discharge tube 3 is again carried out to the flash discharge tube 3, and it is drawn ahead of a injection optical axis 
through the simultaneously center of the flash discharge tube 3. After returning to the center of this light source, the situation of 
subsequent beams of light is the same as that of the above-mentioned explanation. 

[0069] Like the above-mentioned explanation, the flux of light injected from center 3a of the light source 3 is reflected by refraction 
[ of plane-of-incidence 2a of an optical prism 2 ] or plane-of-incidence 2b, and 2b', is altogether changed into a component parallel to 
a injection optical axis about the cross section of illustration after reflection by total reflection side 2c and 2c', and is led to 2d of 

injection sides. 

[0070] Moreover, the depth of the optical prism 2 at this time is extended and constituted to the length which can carry out total 
reflection of the component near direct plane-of-incidence 2a among the components which carried out incidence from 2nd piane-of- 
incidence of the above 2b, and 2b'. 

[0071] For this reason, it becomes possible for there to be no component to which 2nd plane-of-incidence of the above 2b and the 
component which carried out incidence fit)m 2b' hit 2d of direct light injection sides, and for efficiency to become good, and to control 
by the minimum size. 

[0072] And when the bore of the light soiirce 3 is small enough, or when an optical prism 2 can consider that it is large enough to the 
light source 3, by the above-mentioned method, it is quite efficient and condensing control is attained. However, if it sees in an actual 
luminous-intensity-distribution property, to the forge fire which can be disregarded, small, all the flux of lights that passed the optical 
prism 2 under this influence will not be changed into a component parallel to a injection optical axis, but will be changed into the 
distribution which had a breadth in the fixed range which exists in the vertical direction by the size of the bore which is the effective 
light-fitting part of the light source. 

[0073] This influence of especially the reflected light bunch in the prism back end section also with the controlling surface near the 
light source, for example, plane-of-incidence which controls directly the injection flux of light fiiom the light source 2a, and total 
reflection side 2c near the light source is laige, and it becomes the luminous-intensityKiistribution distribution m which it had a 
breaddi to some extent by the conqx>nCTt controlled in this range in fact 

[0074] Next, die position f die mterface of the above-mentioned plane-of-incidence 2a is explained. It is desirable Aat it is within 
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fixed limits which have angle thetabdr of the straight line LP which connects center 3a of 1st plane-of-incidence 2a, the coordinate of 
the intersection of the 2nd plane-of-incidence 2b and 2b', and the light source 3 as conditions for forming the minimum optical system 
efficiently after taking into consideration the influence of heat to the resin material of the above-mentioned plane-of-incidence 2a, as 
mentioned above. 

[0075] That is, although the condensing efficiency by refraction increases since the distance to 1st plane-of-incidence 2a will separate 
and it will be hard coming to receive the influence by the size of the light source if this angle is smaller than a predetermined angle, 
the degree of incident angle to the 2nd plane-of-incidence 2b and 2b' becomes large, and it becomes easy to produce the loss by the 
surface reflection by plane of incidence. 

[0076] On the other hand, if this angle is larger than a predetermined angle, the incoming beams from 1st plane-of-incidence la to be 
controlled will increase in respect of being close to the light source, and sufficient condensing effect will be hard to be acquired 
depending on the size of the light source. 

[0077] Then, it is desirable to settle angle thetabdr of the above-mentioned straight line LP in the following numerical ranges. 
[0078] That is, when inclination thetabdr of a segment which connects the boundary line of plane-of-incidence 2a which controls only 
by refraction the light which went to the transverse plane of the above-mentioned optical prism 2, and plane-of-incidence 2b which 
leads the light which mainly injected ahead [ slanting ] from the light source to a total reflection side and 2b', and a light source center, 
it is 25 degree<=thetabdr<=45 degree (2) 

It is desirable from an efficiency side or a viewpoint of condensing control that it is in ♦*♦*♦*. 

[0079] next - an optical prism - two ~ plane of incidence - two - b - two - b ~ ' ~ total reflection - a field - two - c - two - c - 
' - an intersection ~ a configuration — ♦***♦**♦- explaining . 

[0080] It consists of operation gestalten 1 of this invention so that it may consider as a configuration in which this intersection crosses 
directly and forms an acute angle and this intersection and center position 3a of the light source may be mostly in agreement with a 
cross direction (the direction of an optical axis). 

[0081] Such composition is composition effective in performing luminous-intensity-distribution control efficiently, making the 
configuration of an optical prism 2 the minimum, namely, - for example, - this - plane of incidence - two - b - two - b - ' - total 
reflection - a field ~ two - c - two - c - ' ~ between ~ having differed - a property - a field - for example, - an optical axis - 
being perpendicular ~ a field - forming - supposing - the field ~ as optical system - not functioning - enlargement of the vertical 
direction of an optical prism 2, and the depth direction ~ being connected ~ a configuration desirable from a viewpoint of a 
miniaturization ~ it 

[0082] On the other hand, although the position of this intersection and the position of the cross direction of light source center 3a are 
made in agreement with this operation gestalt, this is a configuration required while miniaturizing the whole optical system as much as 
possible, in order not to reduce efficiency, and the configuration of a reflector according to a relation with the total reflection angle 
within prism and the light source has a close relation. 

[0083] That is, when the angle of plane-of-incidence 2b and 2b' is set up near 0 degree for the total reflection within an optical prism 2 
and an optical prism 2 is made into resin material, the refractive index is before and after L5, and if the intersection of a prism side is 
lengthened from this to back, the component injected behind prism, without the ability finishing carrying out total reflection will arise. 
It is easy to be generated, so that the bore of the light source 3 is large, and a part of component injected from the front from light 
source center 3a will escape from total reflection side 2c and 2c', and it will come out of this. 

[0084] With this operation gestalt, it becomes easy to produce the quantity of light loss by the surface reflection accompanying 
absorption with a reflector 4, and injection and re-incidence of what has taken the composition in which the reflector which returns 
again the light which falls out and comes out behind this total reflection side 2c and 2c' in an optical prism 2 was formed on extension 
of a reflector 4 etc. 

[0085] Then, the reflector was lengthened to the greatest size which functions effectively as a reflector 4, and the rest has taken 
composition which an optical-prism side is made to carry out incidence. The configuration of the reflector of this operation gestalt is 
semicircle tubed [ which is the light source / of the flash discharge tube 3 and this heart ], and carries out simultaneously coincidence 
of the front end of opening of this reflector widi the cross direction of light source center 3a. 

[0086] moreover, it is that also made the back end of an optical prism 2 mostly in agreement with center 3a of the light source, and the 
crevice arranges it to a reflector 4 not to be 

[0087] Thus, considering the configuration of a reflector as a reason which makes the front end of Perilla fiutescens (L.) Britton var. 
crispa (Thumb.) Decne. in agreement with a light source center in a light source center and this heart, the influence in the square of the 
flash discharge tube is mentioned first. 

[0088] Although it is necessary to reflect the flux of light which went to back from the light source with a reflector 4 in very small 
luminescence optical system like this example, and to make it go to the direction of radiation Since the whole optical system is 
miniaturized, it is impossible in space to turn and control die outside of the flash discharge tube 3, without minding the interior of the 
flash discharge tube 3 for all the reflected lights in a reflector 4, and it is necessaiy to take the optical path which carries out re- 
incidence into the glass tube of the flash discharge tube. 

[0089] At this time, the component which carried out re-incidence to the flash discharge tube 3 is influenced [ refraction in the glass 
section of the flash discharge tube 3, or ] of total reflection, and has big influence also on the incidence component to the optical prism 
2 arranged ahead. If this inclination is remaricable and the light source configuration and the configuration of a reflector do not 
correspond appropriately as this result when especially diis glass is thick, the distribution of the reflected light from a reflector will 
spread more than required. 

[0090] If a reflector is made into the shape of a cylinder corresponding to the light source configuration and it is made from this 
cylindrical sh^-like the glass section and this cardiac configuration of the above-mentioned flash disdiarge tube, since the 
component which there are few losses by stnface reflection in a glass-tube fix)nt fece, and carries out total reflection withm the glass 
tube of die flux of light after re-incidence since the degree of incident angle at die time f the re-mcidence to the flash disdiaige tube 
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becomes small will decrease, efficiency can be gathered. If there are especially few crevices to the light source, the angle change after 
reflection with a reflector is very effective few. 

[009 1 ] Moreover, if a reflector 4 is lengthened more than this, since a reflector turns in front, it is filled with light in a reflector and 
efficiency will fall as a reason for making a reflector 4 semicircle tubed [ which is mostly in agreement with the position of light 
source center 3a ], it is not desirable. 

[0092] On the other hand, if a reflector 4 is made shorter than light source center 3a, the back end of an optical prism 2 is prolonged to 
back as mentioned above, it not only becomes a quantity of light loss, but the whole optical system will become large and desirable 
composition will not become. 

[0093] Moreover, the wraparound and the configuration of a portion around which it turned are mostly made into the same 
configuration with total reflection side 2c and 2c' to the simultaneously front end of the flash discharge tube 3 whose reflectors of a 
reflector 4 are the back of total reflection side 2c of an optical prism 2, and 2c', and the light source. 

[0094] a part of flux of light injected fi-om this anterior although the glass-tube bore section this reason of whose is the light-emitting 
part of the flash discharge tube 3 existed also in the anterior from light source center 3a - total reflection side 2c and 2c' - all - it is 
for preventing coming out outside, without the ability all finishing carrying out total reflection thus, by considering as the same 
configuratioTi mostly with a total reflection side, and arranging immediately behind a total reflection side, it becomes the effect of total 
reflection side 2c and 2c' with an EQC mostly, and it becomes possible to make it an efficient uniform distribution at the required 
irradiation range 

[0095] By specifying the configuration of an optical prism 2 by the above methods, the minimum, moreover most efficient condensing 
optical system in consideration of the exoergic conditions of the given light source can be formed. 

[0096] The illuminating-angle adjustable mechanism concerning this invention uses this small condensing optical system (I, 2, 4) as 
the base, and is characterized by making it control to make it in agreement with a required luminous-intensity-distribution property by 
diffusing this condensed flux of light gradually at a certain fixed rate. 

[0097] For this reason, while becoming possible to miniaturize extremely the size in the maximum condensing state which caused 
enlargement conventionally, the property demanded as illuminating-angle adjustable lighting optical system can be attained efficiently 
- condensing operation can be changed in alignment. 

[0098] Moreover, since the movement magnitude accompanying the irradiation angular displacement at this time decreases extremely 
compared with the conventional method, the design of the good lighting optical system of space efficiency suitable for small 
photography equipment is attained, and additional parts large in component part are not needed, but it can constitute cheaply. 
[0099] Hereafter, the most characteristic illuminating-angle adjustable method of this invention is explained using drawing J and 
drawing 2 . 

[0100] Drawing 1 shows the state where it condensed most, and drawing 2 shows the state where the irradiation field spread most. 
First, two or more trains formation of the cylindrical-lens (pattern side with refractive power) 2e which has the positive refractive 
power of the focal distance D which amended spherical aberration as optical means is carried out in Pitch P at 2d of optical injection 
sides of an optical prism 2 in parallel with the shaft orientations (space perpendicular direction) of the flash discharge tube 3. 
[0101] On the other hand, cylindrical-lens (pattern side with refractive power) la which has negative refractive power as optical 
means [ like ] which overlap two or more cylindrical sides of the above-mentioned optical prism 2 in the state where it was made to 
stick (refractive power offsets each other) is formed in the field which countered the optical prism 2 of the optical panel 1 in the same 
pitch P as cylindrical-lens 2e of the above-mentioned optical prism 2. 

[0102] As shown in drawing 1 , after the optical prism 2 and the optical panel 1 have stuck mostly, the power of cylindrical-lens 2e 
with the positive refractive power formed in 2d of optical injection sides of an optical prism 2 and cylindrical la with the negative 
refractive power prepared in the optical panel 1 will be offset, and it is injected from the optical panel 1 with the property condensed 
by the optical prism 2. This state is equivalent to the state where the illuminating-angle adjustable condensed most. 
[0103] Next, the diffusion state of drawing 2 is explained. Drawing 2 moves in one an optical prism 2, the flash discharge tube 3, and 
the light-emitting part main part that consists of a reflector 4 to the optical panel 1 fixed to the appearance section of photography 
equipment, and shows the state where it moved to the position which sets fliis maximum movement magnitude to L, and is mostly in 
agreement with the focal distance D of the cylindrical lens of the optical panel 2, by this example. 

[0104] Irradiating with the fixed breadth which exists uniformly to the irradiation field of the lighting needed though the flux of light 
after optical panel 1 injection has spread uniformly at a certain fixed rate compared with drawing 1 and the siz^ of the light source is 
taken into consideration like illustration can imagine easily. 

[0105] Next, the concrete configuration of the degree variant part of illuminating angle to which the above-mentioned diffusion degree 
is changed is explained using drawing 5 and drawing 6 . Although the beam-of-light traced drawing in this drawing shows only the 
component which injects from light source center 3a, and carries out incidence to 1st plane-of-incidence 6a of an optical prism 6 in 
order to make explanation clarify, it shows a pnq)erty widi the same almost said also of 2nd plane-of-incidence 6b and the flux of light 
which carried out incidence from 6b*. 

[0106] First, in order for drawings to strengthen the refiactive power of cylindrical-lens 6e formed in 6d of optical injection sides of 
an optical prism 6 fix)m the operation form 1 and to make explanation clarify, each cylindrical side consists of cylinder sides which 
have not amended spherical aberration. 

[0107] On die other hand, drawin g 6 weakens the refractive power of cylindrical-lens 8e conversely, and constitutes it from a cylinder 
side which has not amended spherical aberration in this case, either. When the refractive power of cylindrical-lens 6e prepared in an 
optical prism 6 like drawings is too large so that die example of illustration may also show, the component which causes total 
reflection 6d in respect of optical injection occurs. That is, it is die component shown by the dotted line in drawings , and Ais 
compon^t takes an optical path which returns to a light source side again, thm are many components which are not again injected 
from 6d of optical injectim sides, and efficiracy fiills. 

[0108] Although the example f drawings shows only the flux of li^t injected from light source center 3a, in fact, light is emitted 
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from the whole bore of the flash discharge tube, and this amount of losses is still bigger. 

[0109] On the other hand, if the refractive power of cylindrical-Iens 8e is weaker than required as shown in drawing 6 , although the 
loss component by total reflection will be lost and efficiency will become good, change of the degree of illuminating angle decreases 
and a performance becomes inadequate to the purpose of this invention of producing a big irradiation change in small movement 
magnitude. It is desirable to exist within the limits of predetermined [ a certain ] as a setup of the refractive power of an optical prism 
and an optical panel from this. 

[0110] On the other hand, it is necessary to take into consideration and determine the stopping accuracy of not only the restrictions on 
a mechanism-space but a drive system, the detection precision of movement magnitude, the hysteresis over the move direction, 
luminous- intensity-distribution property variation [ further as opposed to a move error ], etc., and the range of a practical configuration 
can limit them to some extent with the composition of this invention as movement magnitude at the time of the zoom of an optical 
prism and an optical panel. Hereafter, this desirable setting range is explained. 

[01 11] In order to simplify explanation when the concavo-convex cylindrical side where configurations overlap mostly is formed in 
the optical prism 2 as shown with the operation form I shown in drawing 1 and drawing 2 , and the field where the optical panel I 
counters and, the case where a cylinder side is used as a cylindrical lens is explained first. 

[01 12] The degree change of illuminating angle in this case is mostly determined by the refractive power of the convex lens (positive 
lens) formed in the optical prism. As mentioned above, the optical component for which the direction which gave big refractive power 
cannot inject it from 2d of optical injection sides by total reflection although illuminating-angle change becomes large will increase. 
Originally, to the size of the whole optical system, the size of the light source is changed in parallel to a injection optical axis like the 
flux of light injected from the light source center of illustration, when small enough. 

[0113] Since the inclination of the small convex lens group (positive-lens group) 52e periphery prepared in the optical injection side of 
the above-mentioned optical prism 52 is exceeding a critical angle as shown in drawing 1 0 later mentioned as conditions which the 
total reflection in this case happens and a loss begins to produce, a bird clapper serves as a requirement below at the range of the 
following [ inclination / of tangent 2ep / of the periphery of this cylindrical-lens 52e ]. 

[0114] If the refractive index of the quality of the material of an optical prism 52 is set to N and maximum of the inclination of tangent 

2ep of the above-mentioned smallness lens 52e to an optical axis La is set to alphamax here alphamax>90 degree-Sin- 1 (1-/N) (3) 

It comes out and a certain thing is desirable. 

[0115] However, the range shown here is a requirement, and since the light-emitting part of the flash discharge tube has not the point 
light source but a certain fixed size in fact, the angle component which had a breadth to some extent will arrive at the injection side of 
an actual optical prism. 

[01 16] For this reason, even when the above-mentioned range is fulfilled even if, the loss by total reflection may be produced, and as 
refractive power of the above-mentioned convex lens, it is desirable from an efficiency side to set up the weakest refractive index by 
the refractive power which is needed and from which the latus uradiation range is acquired most. 

[0117] Next, the desirable setting field of this invention is explained using the operation gestalt 1 shown in drawing I and drawing 2 . 
If L and the pitch interval of each cylindrical lens are set to P for the maximum clearance of cylindrical lenses 2e and la as shown in 
this drawing, and paraxial-focus distance of cylindrical-lens 2e is set to D and a relation in the meantime will be regulated as follows, 
illuminating-angle adjustable lighting optical system with the sufficient efficiency which combines a size and optical-character ability 
can be formed. 

[0118] First, when a unit is set to mm, as for the relative distance L of the optical prism 2 for performing illuminating-angle change, 
and the optical panel 1, it is desirable that it is in the following ranges. 
[0119] 0.5<=L<=4.0 ....(4) 

The minimum value 0.5 of L shown here is a numeric value determined by the mechanism-restrictions accompanying movement. That 
is, as a practical question, it is difficult to make the latus panel side of a comparatively optical scope advance side by side like this 
invention, and to keep a panel interval uniform. 

[0120] That is, there was a problem that the mechanism maintenance methods - an inclination comes out in part depending on the 
method of a guide, a hysteresis arises in the movement of reciprocation, and an inclination arises according to a posture difference 
depending on the maintenance method - will be difficult, and an optical property will change greatly with mechanism-errors. 
[0121] Moreover, if this panel interval is narrow more than required, the control method and the method of detection also with special 
control method of a drive system and detection precision of the amount of panel intervals will be needed, and constituting cheaply will 
be difficult. 

[0122] Therefore, by this invention, it regulates as 0.5mm as the minimum value from which the above-mentioned influence does not 
produce the minimum value of the fiill stroke which the illuminating-angle adjustable between this optical prism 2 and the optical 
panel 1 takes, and if larger at least than this value, I will think that an illummating-angle adjustable mechanism is realized cheaply. 
[0123] On the other hand, the maximum of 4.0mm of L is a numeric value regulated by the size of the whole lighting optical-system 
configuration. Namely, as a purpose of this invention, the miniaturization of lighting optical system is important and the problem that 
the whole optical system will become large too much arises depending on extending the distance of this optical prism 2 and an optical 
panel more than required. 

[0124] If the above-mentioned movement magnitude small enough is enough and it extends more than this to the movement 
magnitude of the zoom stroboscope of the conventional method as movement magnitude allowed as an illuminating-angle adjustable 
mechanism by the method of this invention, it will be contrary to the miniaturization which is the merit of this method, and diann will 
carry out remarkable mitigation. Then, it regulates to the above-mentioned value as maximum of movement magnitude. 
[01 25] Next, the rate of diange of an illuminating angle is explained. In order to regulate illuminating-angle change, it is desirable to 
regulate a relation in the meantime for the refiactive power of cylindrical-lens 2e by the following fonnulas using the pitdi interval P 
of the paraxial-focus distance D and each lens. 
[0126] P/2<=D<=^xP .... (5) 
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An upper formula regulates the configuration of the outline of each cylindrical lens. The place which an upper formula means is 
explained concretely, referring to the configuration shown in the operation gestalt 1 . 

[0127] First, the paraxial-focus distance D which shows the refractive power of cylindrical-lens 2e is a portion which controls 
condensing diffusion of lighting optical system, and it is decided by this portion, big illuminating-angle change can be carried out with 
very small movement magnitude, so that a focal distance is short, and most illuminating-angle adjustable optical properties can change 
illuminating-angle change gently-sloping, so that a focal distance is long. 

[0128] For this reason, by mechanism composition of the zoom system to adopt, there is flexibility to some extent and the optimal 
value does not generally exist. That is, it is desirable to constitute a focal distance D short, if position control is correctly possible even 
if a mechanism control system gives priority to a miniaturization and applies cost somewhat, and it gives priority to optical-character 
ability and KOSUTO **, and if it is the composition that enlargement can be permitted somewhat, the direction which set up the focal 
distance for a long time is reasonable, and can constitute an efficient illuminating-angle good light variation study system. 
[0129] On the other hand, in actual control of an illuminating angle, there is a close relation to the pitch interval P which hits the size 
of opening of each cylindrical lens like the focal distance of this cylindrical lens. 

[0130] That is, although the cylindrical lens prepared in the injection side adjusts a diffusion degree after parallel-izing injection light 
from a light source center with an abbreviation optical axis by the optical prism 2, the degree of difftision changes with the sizes of 
opening, opening can change into the big luminous-intensity-distribution distribution of latus and a diffusion degree, and even if it 
uses the lens of the same focal distance, if opening is narrow, only the small luminous-intensity-distribution distribution of a diffusion 
degree will be obtained. 

[0131] Moreover, as this opening also explained die above-mentioned explanation as latus more than required, the total reflection 
component in this lens side cannot increase, and it cannot perform the efficient illuminating-angle adjustable. Furthermore, when 
narrow, however it may take long movement magnitude, it cannot extend to a required illuminating angle, rather than opening is 
needed. 

[0132] It is needed in order that fulfilling the conditions of the range shown in the above-mentioned (5) formula from the above thing 
may form this kind of illuminating-angle adjustable lighting system, 

[0133] By the upper formula, when the paraxial-focus distance D is P/2 or less, change of an illuminating angle is too large and 
control is difficult, and the relation with the pitch interval P is shown on the basis of the paraxial-focus distance D of a cylindrical lens, 
and it is the relational expression having shown that it was not desirable since illuminating-angle change is preferably enlarged few 
when paraxial-focus distance is larger than 2P in order for the loss by total reflection to also increase. 

[0134] On the other hand, as shown in drawing 3 and drawing 4 , Fresnel lens side 1 la is formed in the photographic subject side of 
the optical panel 1, and the shaft orientations of the flash discharge tube are condensed. 

[0135] Although condensing diffusion is performed efficiently about the cross section of the direction of a path of the flash discharge 
tube shown in drawin g 1 and drawin g 2 by the relative displacement of an optical prism and an optical panel with the operation gestalt 
1 of this invention, it is difflcult for the light source to be too long and to make it condense efficiently about the shaft orientations of 
the flash discharge tube. 

[0136] In this example, condensing of the shaft orientations of this flash discharge tube is performed using Fresnel lens 1 la prepared 
in the photographic subject side of the optical panel 1 1. In addition, like illustration, this Fresnel lens side is not altogether formed all 
over the optical panel, and is formed only in the portion of the outside of the effective arc length of the flash discharge tube. 
[0137] When this is in the interior of the effective arc length of the flash discharge tube, it is because distance of the light source and a 
Fresnel lens side cannot perform near and not necessarily efficient condensing even if the luminous-intensity-distribution property of 
the vertical direction will be disturbed and efficiency forms a Fresnel lens in a part for the core of the flash discharge tube with a bird 
clapper bad again. 

[0138] Since each angle a beam of light carries out [ an angle ] incidence in respect of FURENERU can limit to some extent by 
preparing a Fresnel lens in both the sides of an optical panel like illustration, it becomes possible to make it condense efficiently. 
[0139] However, condensing of the shaft orientations of this flash discharge tube cannot almost be changed by the relative movement 
of an optical prism and an optical panel which were mentioned above. For this reason, by this example, a configuration which 
condenses till the place where the luminous-intensity-distribution property corresponding to the latus required irradiation range is 
acquired most is determined by forming the Fresnel lens shown in drawing. 

[0140] thus, the illuminating-angle adjustable lighting system by this invention - the light source - optical system - receiving ~ case 
it is small enough - the inside of this example — the cross section of the direction of the diameter of the flash discharge tube - 
although functioned then effectively, the light source itself does not function effectively to a large thing to optical system For this 
reason, a thing ideal as the light source is a form near the point light source, and it becomes an ideal configuration diat the 
configuration of the above-mentioned optical prism and an optical panel can also be formed in a symmetry-of-revolution 
configuration. 

[0141] However, in this way, only in a certain fixed cross section, although an ideal configuration is not acquired, it can obtain the 
luminous-intensity-distribution property which was superior to tfie conventional method as the whole, and an optical property by the 
miniaturization of a whole configuration, efficient-ization using total reflection, etc. 

[0142] Next, the set point of the lighting optical system in the operation fonn 1 is explained, applying a concrete numeric value using 
drawing 1 and drawing 2 . 

[0143] First, if die configuration of the whole optical system is explained, in drawing 2 , the overall length f of optical system is in the 
state which separated most, it is in f^ 9.4mm and an adhesion state, and f^ 7.9mm and the opening g of an optical prism 2 are g= 
10.0mm, and whole volume is miniaturized fi-om 1/3 to 1/4 as compared with the zoom stroboscope of the conventional method. 
[0144] Next, although it is the composition of the difiusion section, with the operation form 1, the cylindrical pitch mterval F of an 
optical prism is fixed, and is set to P= 1 .Smm. The maximum movement magnitude L to an optical prism, the flash discharge tube, and 
the optical panel of the light-emitting part unit containing a reflector has set up the configuration as L- 1 .Smm and the focal distance 
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D of each cylindrical lens being fixed D= 1.75nim. 

[0 145] Each of each above-mentioned values fulfills the value almost near a center of the above-mentioned relational expression (4) 
and (5), and has become an almost ideal configuration. 

[0146] Moreover, the flux of light is injected maintaining the property condensed within the optical prism, since the cylindrical-lens 
side and irregularity which were prepared in the optical prism 2 serve as a reverse configuration which completely laps like illustration 
also about the cylindrical-lens side with the negative refractive power formed in the optical panel 1 , and the refractive power of a 
cylindrical lens becomes the configuration negated exactly when it is made to stick, and very efficient optical system can be formed. 
[0147] In addition, this operation gestalt constitutes the configuration of each cylindrical lens from the aspheric surface configuration 
without spherical aberration. As for the component injected from the light source center, for this reason, it is possible to make it 
****** efficiently, without carrying out total reflection in respect of a cylindrical lens. 

[0148] Moreover, by making a cylindrical lens into the configuration which amended spherical aberration in this way, to an optical 
prism, when the luminescence light source is small enough, very efficient optical system can be constituted. 
[0149] In addition, you may constitute the cylindrical lens prepared in the optical injection section of an optical prism in one on an 
optical prism and another object. 

[0150] With this operation gestalt, you may use the anamorphic lens which has refractive power also in the shaft orientations of the 
light source means 3 instead of the cylindrical lens prepared in the optical prism and the optical panel. And what is necessary is just to 
make it the refractive power of the anamorphic lens of an optical prism and an optical panel offset each other mutually. This is the 
same also in each following operation gestalt. 

[0151] Next, the operation gestalt 2 of this invention is explained using drawing 7 . The operation gestalt 2 is the modification made to 
deform only the convex lens configuration of 32d of injection sides of an optical prism 32, and the concave lens configuration of the 
optical panel 3 1 corresponding to this configuration to the operation gestalt 1, makes the minimum movement magnitude 
accompanying the illuminating-angle adjustable, and is characterized by making an illuminating-angle change almost equivalent to the 
operation gestalt 1 perform. 

[0152] In addition, other composition is the same as that of the operation gestalt 1, and the convex lens side configuration of a 

cylindrical lens has adopted the aspheric surface cylindrical side which amended spherical aberration. 

[0153] In drawing 7 , the configuration of cylindrical-lens 32e of the optical prism 32 which forms the diffiision section, and 

cylindrical-lens 31a with the negative reflective power of the optical panel 1 by which a configuration overlaps this is made into the 

configuration which reduced the configuration of the operation gestalt 1 to the half mostly in similarity. 

[0154] Thus, if it assumes that the flux of light injected from light source center 3a by constituting is mostly parallel-ized by the 

injection optical axis by plane-of-incidence 32a [ of an optical prism 32 ] and total reflection side 32c, and 32c', an illuminating-angle 

change almost equivalent to illuminating-angle change of the operation gestalt 1 can be made to perform with half movement 

magnitude mostly. 

[0155] If an actual numeric value is applied and the maximum clearance of cylindrical lenses 32e and 31a will be made into the 
paraxial-focus distance D of L and cylindrical-lens 32e, and the pitch interval P of a cylindrical lens Are L= 0.75mm, D= 0.85mm, and 
P= 0.75mm, and the maximum clearance L of a lens approaches the lower limit of (4) formulas. The paraxial-focus distance D of a 
cylindrical lens and the relation with the pitch interval P of a cylindrical lens have taken the simultaneously central value of (5) 
formulas like the operation gestalt 1. 

[0156] Hius, the maximum travel of a lens can be changed by changing in similarity the cylindrical-lens configuration of the 
irregularity (negative and positive refractive power) which constitutes the diffusion section, without changing a luminous-intensity- 
distribution property. However, in this case, it becomes high, a gap and inclination of the relative vertical direction of both lenses 
serve as change of a big luminous-intensity-distribution property, and the sensitivity about luminous-intensity-distribution change of 
optical-system each element appears. 

[0157] However, the design of the illuminating-angle adjustable lighting optical system in which a large illuminating-angle change is 
possible is attained with necessary minimum movement magnitude by carrying out the design which performed consideration 
sufficient in mechanism about this point. 

[0158] Next, the operation gestalt 3 of this invention is explained using drawing 8 . The operation gestalt 3 is a modification which is 
different in the operation gestalt 2 made to deform only the convex lens configuration of 42d of injection sides of an optical prism 42, 
and the concave lens configuration of the optical panel 41 corresponding to this configuration to the operation gestalt 1, and makes the 
mmimum movement magnitude accompanying the illuminating-angle adjustable, and is characterized by making a bigger 
illuminating-angle change than the operation gestalt 1 perform. 

[0159] In addition, other composition is the same as that of the operation gestalt 1, and the convex lens side configuration of 
cylindrical side 42e has adopted die aspheric surface cylindrical side which amended spherical aberration. 

[0160] since an unnecessaiy total reflection light will arise as shown in drawing 5 , if the pitch interval of 42d of optical injection sides 
of an optical prism 42 is made the same to the operation gestalt 1 as fundamental composition, refractive power is heightened and 
refi^ctive power is only strengthened by the spherical surface - this spherical aberration - an amendment - it is considering as the 
field configuration [ like ] 

[0 1 6 1 ] Like illustration, it turns out that the large irradiation declension is performed with the movement magnitude of the half of the 
operation gestalt 1. 

[0162] Thus, even if it constitutes the movement magnitude accompanying illuminating-angle change change extremely few, by 
adding amendment using an aspheric surface cylindrical lens, the quantity of light loss by total reflection is not produced, and efficient 
condensing control is attained. 

[0163] However, although condaising diffusion is efficiently performed with small movement magnitude about the flux of light 
injected from li^t source center 3a as die beam-of-ligbt traced drawing of this example also shows, in fact, if this size is too large to 
whole optical system, 42d [ of optical injection sides of an optical prism 42 ] total reflection light will become easy for the light- 



httD://www4.iDdl.ioo.co.io/cci-bin/tran web cci eiie 



12/08/2003 



Page 11 of 14 



emitting part of the light source to have a certain fixed size, and to produce it. If the actual size of the light source is the composition 
of optical system which gives top priority to a miniaturization even if it produces the case of being small enough, and a certain amount 
of quantity of light loss, to the whole optical system, it may serve as composition of a very effective illuminating-angle adjustable 
mechanism. 

[0164] If an actual numeric value is applied to this operation gestalt 3 and the maximum clearance of a lens will be made into L, the 
paraxial-focus distance D of a cylindrical lens, and the pitch interval P of a cylindrical lens Are L= 0,75mm, D= 0.75mm, and P= 
1.50mm, and L approaches the lower limit of (4) formulas in the maximum clearance of a lens. The paraxial-focus distance D of a 
cylindrical lens and the relation with the pitch interval P of a cylindrical lens have taken the simultaneously lower limit of (5) formulas 
like the operation gestalt 1 . 

[0165] That is, it has composition which can do the biggest illuminating-angle adjustable in the fewest movement magnitude. 
[0166] Next, the operation gestalt 4 of this invention is explained using drawing 9 and draw ing 10 . The operation gestalt 4 amends the 
spherical aberration of the convex lens configuration of 52d of injection sides of an optical prism 52, even in the operation gestalten 1- 
3 which combined the concave lens configuration of the optical panel 51 corresponding to this, is a different modification and shows 
the composition for improving further the luminous-intensity-distribution property acquired with the illuminating-angle adjustable 
rather than the above-mentioned example, 

[0167] That is, although it constituted from operation gestalten 1-3 so that the spherical aberration of a cylindrical lens might be 
amended and it might be made to condense on a straight line, the luminous-intensity-distribution property acquired by doing in this 
way had the inclination for the illuminance of a periphery to surely fall compared with a core, although the quantity of light loss by 
total reflection decreased and the almost uniform luminous-intensity-distribution property was acquired to the required irradiation 
range. 

[0168] By this example, the composition which aimed at still more uniform luminous intensity distribution on each illuminating-angle 
point is proposed, and the configuration of 52d of optical injection sides of an optical prism 52 is specified especially. In addition, 
other composition is the same as that of the operation gestalt 1 . 

[0169] First, it assumes that parallel-ize injection light from the light source 3 to a injection optical axis as a fimdamental view 
altogether by reflection by refraction [ by plane-of-incidence 52a of an optical prism 52 ] and total reflection side 52c, and 52c', and 
the component which the pitch of each cylindrical-lens side reached small enough does not call at the position of 52d of injection sides 
which reached, but all have become a uniform distribution. 

[0170] Thus, if it assumes, it can be considered that flux of light incidence is carried out with the angle component parallel to a 
injection optical axis for every cylindrical-lens side, and uniform formed in the injection side of an optical prism 52. And a uniform 
luminous-intensity-distribution property can be acquired over the whole required irradiation range by distributing a component 
parallel to a injection optical axis uniformly for every cylindrical lens. 

[0171] Here, although it is the distribution method of a concrete light, with this operation gestalt, the configuration of each cylindrical- 
lens side is regulated as follows. 

[0172] First, on the basis of the center of optical-axis 52ea of each cylindrical-lens 52e, the angle after passage of this distance from 
optical-axis 52ea and cylindrical-lens 52e is regulated, as there is a certain fixed relation. 

[0173] The distance m of the optical-axis center 52ea and the shot position of each cylindrical-lens 52e and cylindrical-lens 52e are 
made for the following proportionality to be between the angles theta after passage with this operation gestalt, especially, as shown in 

drawing 10 . That is, it is theta=kxm when expressed with a general formula (6) 

It comes out and has the relation expressed. However, k is taken as a proportionality constant. 

[0174] Hereafter, the configuration of 52d of optical injection sides of an optical prism 52 is explained in detail, referring to drawin g 

[0175] Drawin^jO expands and shows some illuminating-angle adjustable lighting optical system shown in drawmg 9 . Here, the one 
property of cylindrical-lens side 52eb to which its attention was paid is explained. 

[0176] In this drawing, 52ea is the optical axis of cylindrical-lens 52e to which its attention was paid this time, and cylindrical-lens 
52e is formed in the vertical symmetrical configuration to this shaft 52ea. 

[0177] Since it is easy, what carried out actual beam-of-light trace the lower field about the general formula the field above an optical- 
axis center is explained. Like illustration, the flux of light injected from the light source 3 is changed by the reflection by the total 
reflection side by plane-of-incidence 52a although not refracted or illustrated so that it may become an optical axis and abbreviation 
parallel. 

[0178] Then, although it is refracted 52d in respect of optical injection and changed into a predetermined angle component, the change 
at this time is regulated by the upper formula (6), and it is changed so that it may become a uniform illumination distribution on an 
irradiation side. 

[0179] Hereafter, a concrete numeric value is applied and explained. In this example, the pitch P of cylindrical-lens 52e is set to 
1.5mm like the operation gestalten 1 and 3. Moreover, 40 is adopted as k used as a proportionality constant. 
[0180] In this case, the maximum angle after conversion becomes 30 degrees to the distance 0.75 to a position which is most distant 
from a center. The example of illustration was shifted to the bottom every 0.05mm about the component below an optical axis, and an 
angle has set up the field configuration so that the angle turn 2 degrees at a time to an optical-axis side may become large as it goes to 
the bottom. Thus, since it arrives on an irradiation side uniformly for every angle component by constituting, a uniform luminous- 
intensity-distribution property ideal as a whole can be acquired. 

[0181] Next, tfie operation gestalt 5 of this invention is explained using drawing 1 1 . The operation gestalt 5 is characterized by 
changing partially the convex lens configuration of 62d of injection sides of an optical prism 62. That is, it is dianging a pitch interval 
and refractive power for the injection side configuration of an optical prism 62, and the plane-of-incidence configuration of the optical 
panel 61 by the core and the periphery. Hereafter, using drawing 1 1 , it is based on an example and explains. 
[0182] As shown in drawing, the aspheric surface cylindrical lens 62el also widi comparatively weak refractive power with a large 
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pitch interval is comparatively formed in the center section of the optical prism 62, and the aspheric surface cylindrical lens 62e2 with 
comparatively strong refractive power with a comparatively narrow pitch interval is formed in the periphery. 
[0183] The place made into the purpose of this operation gestalt is constituted so that acquiring a uniform luminous-intensity- 
distribution property to the required irradiation range and the luminous intensity distribution in the state of latus with the most uniform 
irradiation range may be especially obtained like the operation gestalt 4. Although the above-mentioned composition is taken by this 
example for achievement of this purpose, this is based on the following reasons. 

[0184] First, as the operation gestalt 1 also explained, although the component controlled by the near position from the light source 
does not spread so greatly when the size of the light source is small, when the size of the light source is large, it is a component with a 
certain breadth corresponding to the size of not only the component that carries out incidence to an optical axis at parallel in the stage 
which reaches 62d of injection sides of an optical prism 62 but the light source. 

[0185] Luminous intensity distribution more nearly actual than the component which shows the component parallel-ized from this by 
entering from plane-of-incidence 62a of the front face of an optical prism 62, and being refracted directly, i.e., the component which 
reaches near the core of 62d of injection sides of an optical prism 62, all over drawing are the spreading components. 
[0186] On the other hand, although total reflection of the component which went to the side to the optical axis is carried out and it is 
changed into a injection optical axis from the light source 3, since the distance of the light source and a reflector separates in the 
distance comparatively at this time and it is located, the spreading component by the size of the light source has decreased compared 
with the above-mentioned direct control component. 

[0187] In order for this reason to constitute so that an almost equivalent luminous-intensity-distribution property may be acquired 62d 
in respect of [ whole ] optical injection of an optical prism 62, it is necessary to make the diffusion degree of the periphery of the 
optical panel 61 increase compared with a center section. In order that the operation gestalt 5 may make the irradiation distribution at 
the time of injection at 62d of injection sides of diis optical prism 62 equalize, it changes this diflRisibility according to a place, and is 
made to correspond by change of two sorts of optical properties in this example. 

[0188] Thus, by constituting, not only a luminous-intensity-distribution distribution at 62d of optical injection sides but also the 
luminous-intensity-distribution distribution on an irradiation side is uniformly controllable. 

[0189] Moreover, although divided into the diffusion property of two sorts of cylindrical lenses by the center section and the periphery 
in the above-mentioned example It may not necessarily be limited to two sorts of these composition, and more than it is sufficient. It 
becomes possible to acquire a more uniform luminous-intensity-distribution property by carrying out the stage of the refractive power 
of this cylindrical lens, changing it, and constituting it in this way according to the diffusion degree of the light which arrives at the 
optical injection side of an optical prism, according to the size of the light source. 

[0190] Next, the operation gestalt 6 of this invention is explained using d rawing 12 and drawi n g 13 . The operation gestalt 6 is having 
made some configurations into the prism side among the configurations of 72d of injection sides of an optical prism 72. That is, the 
center-section injection side configuration of an optical prism 72 and the center-section plane-of-incidence configuration of the optical 
panel 71 are made into an aspheric surface cylindrical side, and a periphery is having constituted from a prism side. Hereafter, using 
drawing 12 and 13, it is based on an example and explains. 

[0191] Drawing 12 is drawing showing the maximum condensing state, and the flux of light injected from light source center 3a is 
changed into a component parallel to an abbreviation optical axis by the optical prism 72. Moreover, since each refractive power is 
canceled by the correspondence side formed so that the cylindrical lens and prism side which were formed in 72d of optical injection 
sides of an optical prism 72 might overlap the optical panel 71, respectively, this condensing state is maintained and reaches on an 
irradiation side. 

[0192] Next, a diffusion state is explained using drawin g 13 . It turns out like illustration that angle conversion of the component 
corresponding to the prism section is carried out greatly. 

[0193] As the operation gestalt 5 also explained, when the component which reaches a periphery gives the same refractive power as a 
center section, there are few rates of change of the diffusibility of a periphery and change of bigger diffusibility is needed. 
[0194] Then, in this example, the prism side is used for diffusibility change of the periphery of 72d of optical injection sides of this 
optical prism 72. Thus, since it becomes possible to change the component of the direction of an optical axis extremely by using an 
optical prism, the illumination distribution which surely tends to remain near a center in the state of diffusion can turn a strong 
component to the periphery section of the required irradiation range, and can obtain a luminous-intensity-distribution distribution 
uniform as a whole. 

[0195] Although it seems that a luminous-intensity-distribution distribution is uneven in the example of trace of the beam of light 
injected from the light source center of illustration, in fact, to the whole optical-system configuration, since it is large, the size of the 
light source irradiates a beam of light also at portions other than illustration, and a luminous-intensity-distributibn distribution uniform 
as a whole is obtained. 

[0196] Next, the operation gestalt 7 of this invention is explained using drawing 14 - drawing 17 . The operation gestalt 7 is having 
formed in the injection side side of the optical panel 81 the negative refractive power for canceling the refractive power of the 
cylindrical lens fomied in the optical prism 82 of the operation gestalt 1. 

[0197] If the size of the light source is fully small to the whole optical system, even if the optical injection side configuration of an 
optical prism and the configurations of an optical panel do not necessarily overlap, optical system ahnost equivalent to each above- 
mentioned example can be obtained in this way. Hereafter, it explains in detail using drawing 14 - drawing 17 . 
[0198] Drawin g 14 is drawmg showing the condensing state of the operation gestalt 7. An optical prism 82 and the optical panel 81 
are in an s^proach state, it is in tfiis state and cylindrical side 81a which has negative refractive power in the irradiation side side of the 
optical panel 81 so diat the condensing property of an optical prism 82 may be canceled is formed. 

[0199] Thus, by constituting, by the irradiation side side of the optical panel 81, Ihe flux of light injected from light source center 3a 
becomes a light side band-like [ two or more ], and is irradiated. 

[0200] On the other hand, drawing IS shows a diffusion state. A desired luminous-int^ity-distribution property can be acquired by 
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adjusting suitably the amount of relative movement of an optical prism 82 and the optical panel 81 also in this case. Moreover, the 
diffusion state shown in drawingil can be changed continuously, and can change a luminous-intensity-distribution property from the 
condensing state shown in dr awin g 14 continuously according to the lighting range needed. 

[0201] Next, one method that I accept it in order to form the diffusion state of the operation gestalt 7 in drawing 16 is explained. 
Drawing J6 moves the relative location of the optical panel 81 and an optical prism 82 perpendicularly to a injection optical axis, and 
forms a diffusion state. 

[0202] Thus, even if it makes it move perpendicularly to a injection optical axis, a diffusion state almost equivalent to the diffusion 
state shown in drawing 15 can be acquired, 

[0203] it is that switch ♦* and the luminous-intensity-distribution property in the mid-position are in two sorts of states, a condensing 
state and a diffusion state, where using that this can form a diffusion state by leading a beam of light to the flat-surface section of the 
optical panel 81 so that it may understand also in the example of illustration, and differing from the case of drawin g 15 greatly is 
shown in drawing, with what is not suitable as illuminating-angle adjustable 

[0204] Thus, if it is the binary switch called condensing and diffusion by constituting, there is an advantage that a switch of an 
illuminating angle is attained in a very few space called the perpendicular slip to an optical axis. 

[0205] Next, the case where it is made to move also perpendicularly is explained, making it move using drawing 1? in parallel with 
the direction of an optical axis which is the combination of the movement of drawing 15 and drawing 16 . 

[0206] DravyingJ_7 makes the upper part carry out specified quantity movement of the optical panel 81 further to the state of drawing 
15 , is a thing, and becomes possible [ leaning the injection direction of the injection flux of light ] by carrying out eccentricity of 
between lenses like illustration. 

[0207] in the example of illustration, the light-emitting part unit containing an optical prism 82 is moved to 0.2mm bottom to the 
optical panel 81 ~ making ~ the whole luminous-intensity-distribution property ~ the bottom ~ specified quantity **♦♦♦* - things 
became possible 

[0208] Thus, not only change of only the size of the irradiation range but the direction of radiation is controllable to some extent by 
[ which receive a injection optical axis / parallel and perpendicular ] combining. 

[0209] It may constitute so that it may not necessarily be limited to this configuration although formed in the irradiation side side of 
the optical panel 81, for example, negative refractive power may be distributed to both sides of the optical panel 81, and you may 
constitute from an above-mentioned operation gestalt so that an equivalent effect may be acquired. 

[02 10] Next, the operation gestalt 8 of this invention is explained using drawin g 18 and drawing 19 . The operation gestalt 8 is 
characterized by giving negative refractive power to the cylindrical lens formed in the optical prism of the operation gestalt 1. 
Moreover, about the opposed face of an optical panel, the cylindrical side which gave positive refractive power which cancels the 
negative refractive power of this optical prism is formed, and the configuration is prescribed that, as for each above-mentioned lens, 
configurations overlap respectively. Hereafter, it explains, referring to drawing 18 and drawin g 19 . 

[021 1] As shown in drawing 18 , even if it replaces the irregularity (negative and positive refractive power) of an optical prism 92 and 
the optical panel 91, the distribution property of a condensing state is abnost changeless, and a condensing state is maintained. 
Moreover, also in drawing 19 which shows the diffusion state which detached these both interval, it turns out that the difilision degree 
is changing at a certain fixed rate, and the illuminating-angle adjustable also of such composition becomes possible. 
[0212] Moreover, although the configuration of 92d of optical injection sides of an optical prism 92 and the correspondence side of the 
optical panel 91 is in agreement or the example of a gestalt which both refractive power negates completely is shown with each above- 
mentioned operation gestalt It is not necessary to not necessarily make this configuration in agreement, change some configurations of 
a correspondence side, and diffusibility is given in this portion. It is good even with composition which improvement which is 
prepared in a luminous-intensity-distribution property required as a whole is added, or a whole configuration is changed intentionally, 
and refractive power is canceled on the point with an intermediate-stage story, and is condensed most. 

[0213] Although the above and each operation form show what moved the relative movement of an optical prism and an optical panel 
in the direction of an optical axis As the direction of movement is not necessarily limited to the parallel displacement to this optical 
axis and is shown in the operation form 7 Even if you may constitute so that it may move perpendicularly and it does in this way at the 
same time it makes it move in parallel with movement to the upper and lower sides, and the direction of an optical axis, luminous- 
intensity-distribution property change can be made to perform like each above-mentioned operation form. 
[0214] 

[Effect of the Invention] As explained above, according to this invention, the lighting system which miniaturizes the condensing 
optical system used as the base of illuminating-angle adjustable lighting optical system as much 'as possible, and becomes very small 
also as the whole lighting optical system since composition which there is [ composition ] also no movement magnitude 
accompanying the illuminating-angle adjustable in the former, and decreases it has been taken, and can take the composition of the 
size which can be carried in various optical instruments, and die photography equipment using it can be attained. 
[0215] Moreover, change of a luminous-intensity-distribution property can also offer now the illuminating-angle adjustable lighting 
system excellent also in the optical property ~ uniform luminous intensity distribution can be obtained on all the zoom points it can 
switch continuously. 

[0216] The illuminating-angle adjustable lighting optical system by this invention has still higher design flexibility, and the optimal 
illuminating-angle adjustable mechanism can be easily designed according to the size, the mechanism precision, the optical property, 
etc. demanded as a product 

[0217] Moreover, they are the technology in which versatility is very high - there are few components, and an illuminating-angle 
adjustable mechanism's being able to constitute cheaply and its applied optics system are also large, and can be applied to various 
lighting optical system. 

(0218] On the other hand, since condensing within an optical prism is perfonned using total reflection, even if the energy use 
efficiency ver the same light source is high and carries out small, it makes it possible to make the available en^gy to which an 
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optical property is not reduced and which is rather irradiated in a field angle increase. 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawing 1] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the condensing state of the operation gestalt 1 of this invention is shown 
[Drawing 2] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 1 of this invention is shown 
[Drawing 3] The perspective diagram of the camera which applied the flash luminescence equipment of the operation gestalt 1 of this 
invention 

[Prawingj4] The perspective diagram containing the partial cross section which saw the important section of the optical system of the 
flash luminescence equipment of the operation gestalt 1 of this invention from the front 

[Dra^wjng 5] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment for explaining the operation gestalt 1 of this invention 

[D raw ing 6] Drawing of longitudinal section of the direction of the diameter of the discharge tube of other flash luminescence 
equipments for explaining the operation gestalt 1 of this invention 

[Drawing 7] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 2 of this invention is shown 
[Drawing 8] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash lummescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 3 of this bvention is shown 
[Drawing 9] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 4 of this invention is shown 
[Drawing 10] The direction of the diameter of the discharge tube of the flash luminescence equipment for explaining the beam-of-light 
distribution of the operation gestalt 4 of this invention is drawing of longitudinal section a part. 

[Drawing 1 1] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 5 of this invention is shown 
[Drawin g 12] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the condensing state of the operation gestalt 6 of this invention is shown 
[ Drawin g 13] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 6 of this invention is shown 
[ Draw ing 14] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the condensing state of the operation gestalt 7 of this invention is shown 
[ Drawing 15] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 7 of this invention is shown 
[Drawing 16] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of another difiusion state of the operation gestalt 7 of this invention is shown 
[Drawing 17] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of still more nearly another diffusion state of the operation gestalt 7 of this 
invention is shown 

[Drawing 18] Drawing of longitudinal section of Ae direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the condensing state of the operation gestalt 8 of this invention is shown 
[ Drawin g 19 ] Drawing of longitudinal section of the direction of the diameter of the discharge tube of the flash luminescence 
equipment in which the beam-of-light distribution of the diffusion state of the operation gestalt 8 of this invention is shown 
[Description of Notations] 

1,5,7, 11,31,41,51,61,71,81,91 Optical panel 

2, 6, 8, 12, 32, 42, 52, 62, 72, 82, 92 Optical prism 

3 Flash discharge tube 

4 Reflector 

21 Release button 

22 Mode changeover switch of a camera 

23 Liquid crystal display aperture 

24 Inspection hole of photometry equipment 

25 Finder inspection hole 

26 Cartridge charge lid 

27 Lens barrel 
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28 Main part of photography equipment 

[Translation done.] 
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^n/c«<zg^inurc^a. ia2«:«i^R5FK:p>.mSc 
mi?3CDrtS*/Cxa5J: 0*ffcb^i^/cf^^JS0[>3ii»4>l^ 

)\^\ t%'^r/^)X2^2t<o&^m%. ^j;:ifimm\'<o 
-^-^xcoit^^kcom^SL^j^iUWymtm-x^b^. 
[ 0 0 5 3 } j^a. c c xmrnt^mimm \ ±t:^ 

(0 0 54} aitcfci^r. ^Tfeami^stt;^^ 
B(om^(om%WMm(mi(MS^tiyX\t. 5a^^fS3± 



n 

-E) C <h LZic^IkOBit^mi- L . "tmk'^c . 

7t^,/?^WRR(D A ^ 5 ^ f$ o r I > ^ c <h u r fifiiET ^ 

[ 0 0 5 5 } ^^n^43C(D-^x.:^iC®Ot. itm3(D-^ 
[0 05 6] tr. *^^^•^^;H . 4oJ:CK7fe^:7*'JXA 

[0058]ccoit. *^«:ft*>^Si(DiJS^^t:f^-r 

[0059] ^mmBimx<Dmt^mj:&mui^xr<D^ ^ 

[0 06 0] P>g7t«(m^3CD^i-S4>2. 0. rtS4> 1 . 
3. d = 0. 5. e = 0. 5 S^XCC. 3fe^¥^'7'»;XA2 
<D^SI*B2c. 2c' CCAi*3fe**<^2<DAS*ffi2 
b. 2b- (Dff^t^^i*^*r^o Ccom2(DAS*ffi2 b. 
2b- <Dff^«<hbr. 3lc^>'*';XA2tOff$tt^^^htcT 

-r^^cCt)^. 3fe^lg3 3!r>6S*a5L/c^mcD^^. t*m*w<h 

ti)^x^. j^^zrvxA2<o±m^m<m^^ctf)^x 

[0 06 1 ] C<Dm2(DAI4ffi2 b. 2h'(D^^U. 
5t^:7VXA2CD^HJgS^«:^-:>-C^S^tl'2>c CCDft 

C(Da2b. 2b' <D:7!cffi<!:<?>Ae[0^fi<I><OSSff^ 
tt<tLr«. CC0AStffi2b. 2b- iAW-miPi^mif^itC 



(7) if$g^2 00 0-2 98 24 4 

12 

[0 06 2 ] 0 ^4><2' ( 1 ) 

8*cl!2b, 2b- (Dmmi)mt.^Ct. tfc. MBiKi)^^ 

mmx^^ct-f)^f:>. +^'o]mt^^mx$>^o 

[0 06 3 ] C(OJ:^CC|92(^)A§4S2 b. 2 b ' (DM 

trc, f)^-:)nmi&r^m<ctrj:<mmr^ctf)^x^ 

[0064] ycCC. 1^ 1 <DAmm2 ai(DAmmBiX(D'(k 

(Dm 1 <DAmm2 aiCDfim^mmLXi.^^^ 

10 0 6 5] rfj:t>is^. 3teigi3<D*.C^3 a*^6<DS*ai^ 

^(o^^Ai^ffi2 accia^AWf r^xm^^ 
<ommx^fcm^(fcmib^M(cMLxw-mcrj::^j:^(,c 

^»Urc^^o -r^^cCt)^. A*fE2a«. P4*ftmif3 

CD:^/^XJl:&^J^.U/c7t?J?.4^>Cv3 a7!)^6AS^S2 a^r 

^jijjmxmsc^tixi^^^ 

20 [0 0 6 6 ] ^/c. m2CDA«ffi2 b. 2 b ' OSJf^tt 
RO\ :^S*fffi2c. 2c' (DffJt^ti. 

[0 06 7] -Ti^jrt)^. ycM3<D^^ij^f)^h<0mm^<D 

^"^As*ffi2b. 2 b - xm-r^fa^itt. ^sstsrs 
mm'r^xmfr^<Dmmx^tcm^(icmmim(iCMLxW' 

[0068] ^j^tc. P.m]SSmg3CDf4tH7^(D^-^. I^tli 

30 4<D?f^«*^. mymm'S3i^noxm*\:^mv(x$>^fc 

SSi*4rJSt*l//d^. lia^7^]!Smif3tcAS40 

c<oytm(o^^c^(^m'oxf)^ibim(o^m<om^^t± 
iEmmtmmx$>^o 

[0 06 9] ±^itt?B<D<t^CC. :)iagi3<D4''C^3 a:iJP6 
tfHiSn/c7^«. *^:/';XA2<Z)AS*ffi2 a<Dia»r 
tc^o-C. ^fc«. AStffi2b. 2b- xmVrL±Km 

ffi2c, 2c- rssta. r-^na^eoKaatcMur 
40 ^^n^c 

[0070] */c. CO<!:#CD3e;^:/yXA20ai3: 
iJB^20ASiM2 b. 2 b- ;&>6A#* L/c^^co 
S<>e[«A8tDi2aCCfic^fi£^3&is±SW-C^^J: 

[0 07 1 ] C(D1^. ±tEm2(07^m2 b. 2 b' 
[0 07 2] ^Ur. 7fe®3<Drta:<r5+i^(C/jN$C>i©^ 

50 -^^ 7fe?gi3(c^*Lr. 3fe^:^';XA2*«+:9^ccA#c^i 
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[0 0 7 3 ] ^$CC. :7t^j!^(Difi< (C^^SIjaJffi. i?ilx.{-i. 

[007 4] ^X^. ±iBAS*ffi2 aC0i^^M(D{41!tco 

ffi2 a<t|g2CDAi*®2 b. 2 b' coJS.-^^.comiiTfe^iS 

[0 07 b] rtj:t>i^. C(DftK;&^HFfSfta<fcO/h$C^ 
<b^l<DA*fffi2a--©fE«3!r5f»ta. 3feiSiO^#3W:^ 

^3^5. m2C[>AS4ffi2b. 2 b* ^(OXmM&f)^:K^ < 
tj: K> AWffi-CCD^SSWCc J: ^ n D < ^^j: ^ <> 
[0 07 6] -7^. C<Dftg7!)^^^ftSJ:0A^l^i* 
?i!^^jat>Mt?$fJ®l3&^i£:>5Aj:0 1 xmm l a7&^6CDA*f7fe 

[0 07 7 ] ^cr. ifBia^LPcoft^^ bdri)K 

[0 07 8 ] -rtjit)^^ ±fajfe^:7'UXA2<DiEStcra] 
;&^o/c7fe^/a?fco^tcJ:or$fIfflit--5A#^ffi2 a <b^Oc 

2b, 2b' tcom^mt. ^m^^c^t^m^mf^om 

b d r t-r^t. 
25' S0bd rS45* (2) 

[0 07 9] *^:/»;XA2C0AS4H2 b. 2 

b' <!::^JS*fS2 c. 2 c' icOit^.Ofl^ttKIoiiTgi 

[0080] *^?«CDllSSje)g 1 rii. C(D^'^.f)mm 

[0 08 1 ] C<3!:)<fc^3a:««c«. 7fe^:/';XA2 0J^tt 
r*-&o •r>:c*D^, C<0AMffi2b. 2 b' i 



(S) t#r^ 2 0 0 0 - 2 9 8 2 4 4 
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^ihtoxum^-^r. ?t^^*';xA2CD±T7^[^i)^ 

M ^ L c ^ i 1: X. ^j: t ^ 

[008 2] :^mmBmv'ac(D^.'^.<Dimtic 
10 mm^$>^. 

[0 0 8 3 ] rtnt^h. *^-7*'JXA2rtrC0^j^9^^ 
xmm2b. 2b' ©ftg^O' ic^y' 

yXA2^e}fl§i?tf4<*:-r*<b-e<D;a*r^«i. sMa-c 

cn«, 3ti!i3©rtM^^:^^CH5^^D-^-r<. it 

2c, 2c' 3&^61St:fUi'5CiCc):C'2)o 
[0 0 84] :*:SISfeff^)^r«C(D±S*fS2 c. 2c' 
20 cDft:^cct£t:fm^7fe^llS. 7fe^-7*';XA2F*i^M-rJS: 

nm^fxm^ 4 <DMfi±tc jgjs o /c«^^ i o r c ^ s 4> 

[0 08 5 ]-eC"C. JSIt^4<!:0rW5J!lCC«tg-r^^ 
^AM^'li'^Jc^i^jrtgfiX^chori^^o :^mmBm(Df^ 

30 [ 0 0 8 6 ] $ /c, 7fe^'7- X A 2 cDfi^ i> mt%m<o 

3 a <h -a ^ #iS*t* 4 CC*f ggrBl75^^j:l ^ ^ <fc -5 
[0 08 7 ] CCDcfc ^ St*^<DJBt^^7^ai*'i:^i|pI 

[008 8] ^mcomMmox ^ Ajre^^r /h^o^Tfe 

40 -r-^-c. pg*6sml?3©^^a5^/^^rtcpg7feSclilf3<D 

[0 08 9] c<ot^. m%WLmfS3^nKm{^fcj&^ 
f^im^3(Dij^xux<Dmvi^±f^m(D^^ 

(ommtmmx$>o. ccoi^mtoximmvttmim 
(miKi}^i&mf^Mft^iyXi.>tj:{,>tmsi^h<DS^^<o 

50 ^>flJXrii^:^fea:«:E*<o"CL*^C<b(cAj:^, 
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[0 09 0] ccoc mf^^^mwii-cMiz^u 

[0 09 1 ] ^fc. S*t^4^. ytm^^C^S aCDfigi 

±JSS«2c. 2c' it^aisl— ff^ttiUri^ 
[0 0 94] CCDSSti. P47tS(m^3<7)^7fe^Pr^^ 

±JS#*ffi2c. 2c' (O^l^itJtaHj^cbJ^jrf^. >}LmW 
[0 09 5 ] k}&(0^^ti,-tsm*CX-^X%^V'')Xh.2 

[0096] :^fm^%hminmmm\i. con^m 

(1. 2. 4) ^-^-xccur. c(om%^ 
[0 09 7] c(Dfc^. 'i^^^Am^t(ommttJ:^xi.>fc 

[0098] ^/c. CC0<?:#CDMS*ft^(4CCf*^i^«|fi 

ate a L /c - >^ ja^cD^c >M^5fe^^©ggsi-3&spjfig 

[0099] a 1 . 02 «:ffl(r>-C*»?B©«fc«F 



(9) 2 0 0 0 - 2 9 8 2 4 4 
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[ 0 1 0 0 ] H Hi. mii>micUfc{}:B.^9rsL. m2 

[0101] -yj. 1 <D*^'7- XA 2 tc» 

10 f^L/cffitcti. mm^^±fciK1l^.x±i^^^y'0XA2(D 

y';XA2CD>'V> KU:^JUU>X2 e <!: <0 b' «^ ^ 
PXB^^tiXi.^^. 

[0 10 2] milfCnkr^^^. %^V'')XK2L±'^ 

f^^^y\^\m^\^mm\y1d^m:Q\^. it'^v'^)Xh.2(D% 
u>X2 e Lit^^'^^yx^ 1 tci9:ct/cficD;ajf:^7^^oix' 

[0103] ia2CDffitit^Mi^oiirift?Bt- 
a2 «mi?^aontfiSPtc@^$nfc^^¥:>'^"^;^ i cc*t 

mx\X. CtDS;^«iftS^L<hLrjfe^^^:^;U2Cr)5>«; 

> K V u > x(DM,^.ffi^ D t im-mr^tkmit x 

[0 1 0 4 ] 0*co<fc^tc, a 1 «:l:^:-<r7fe^>'^•4^;n 

mmmm(^cMuxi^-(^^^-m<DfTsf)^K> ^m^xmsi 

[0105] ±isffiii^^i^^^^b$'t^^MS4ft 
e[pJ^a5cD:P:ftWJ^cff5tttcooriM5. S6^fflc^rife 

40 mi A«ffl6a(cAtir^>fiS^cD;?f^riSLrii^;5>^ m 

2Ai*ffi6b. 6b' i)^hAmLfcjftmhmmm(o^ 

[0 10 6] ^-r, @5«. 3fe^:7'UXA6<D7fef*ffl® 
[0 107]— 06«i^tC5>';>K'J:^;l/b>X8 

e<om9r:h^mit>fch<ox^^ . c<om^i:>mmftm^ 
50 ffliELrc*Ad:c»pqerMr«J56Ufctor*^. HtkcdW 



i 
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[0109} -yf. ^6^^r<i:^CCixi;> \^ y)ti)\,v 
[0110] — 7fe^>'*yXAi5fe^^^-;^jKOX-A 

xrj:<^ mW}^.(o^±n&. ^mmommm^. ^my^ 

-^\mitmmh^mLx^nsmf)^^^ . 
co«^r«. mm^fjijiw^(omm'f)^$>^m^mMx^ 

ama x>9 0' -Sin"' 
[0 115] fete. CCX^sLfcmmiiti}^^m^^X$> 

[0 1 16] c(D&. ±nEmm^fct^mfcLxi.^^m 
mi)m^ti^m9rt}xh-z^ t i>m^mVrm^wtMr^ c 

[0117] ;*CC. *:»|g<DSi*Ll^S:S^^tCot^ 

01. m2(fC7fkLfcmmmfs^i^mi^^xm.m'r^. 

[0 118] *-r. Mf*ft^{b^tf^3S><D7fe^::^yXA 
2^*^>'^•;^;H <f:<Dtg>t*^ffiL«. «(4^miiiiO/c 

[0119)0. 5 ^L^4. 0 (4) 



(10) 4$M 2000-298244 

IS 

* [ 0 1 1 I ] ^r. s 1 . m2^c7rsrmm^m i r^u 

[0112] C<Di;i^<7)BBt}ftS^fb«. tit3f. 
•jXACCff^^^n/cdiU>X (iEU>X) 
^xdiiM^n^^ BaaiU/ccfc'^cc. ;^^>^cC®UT;^3^f*/c 

xycmmm2 d^^hmmx^rj:{.^^f^^f)im^x 

^(ox ^ cci^ffi^fftcc^ur^^ftc^^^ n5c• 
[ 0 1 1 3 ] c(Dm^<o±mii)mc 0 

>;XA5 2CD^I^aiffi^^t:r/c/hdiU>X^ (iEU>X 

gf) 5 2 e^iZ2Si5coM#?:?^. c ir^^ 

TtJ^e. CCDi/';>K';;^;l'U>X5 2 eCDiai2IgR(D?g^ 
20 2 e p<D«^^^«TOffiH«TtCJ^j:^c<h;&5i£:^^fl=<i: 

[0 1 14] ccr. 7t^y;XA5 2CDlvtm<?)ll»f^ 
^N<bU. 7fe#LaK:*t-r-S±gE/M^>X5 2 eCOSS 
2 e p(D<ffl#(Dg:A:fll^ama xir-Si. 



(1/N) (3) 

^^x. ^^^}vmm^m—^%^ct\t'mmmtcx 
30 ^iiui^o 

[0 120]o^0. KCD:/?SCC<fc-:>'C«-gPffi^ 
/c«}$:^^c<: J: r ti^^Mw: J: r D j^j: 

[0121] ^/c. i^J^^t^iCCCCD/N-^^JbPaPi^^^C^ 

Cti)mmttj:^X{y^'). 
40 [0122] ^(Ofcisb, ^mMXftt. CCO*^:/';XA 

^O^/hfii^iifiiJSJ&^D^cCC^fe/hffiiLTO. 5 m 
[01231 — ^r. L(^>«:^ffl4 . 0 mmtt. M?3*^ 

3^co^»ff^t^cD:^# $ (rcx-oxmm^^ti^&mx^y^o 
rtj:t>^. ^^m<ommuxm!m^^jk<o/m{ti)m 
c<D3fe^:ruxA2^3fe^^^'*>^^o^)8&^B^!^^ 

50 ojaffrL^^ic^^rasjt^^D-s. 



(11) 
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[0124] :$:mM(Dyf^(^j:^mmn'^^mintbr: 
[0125] '^x(^c. mni^(D^it(Dm^(^c-^i.^xmmt 

[0126] P/2 ^D^2xp (5) 

[0127] ^f. i^«;> F';:^?;UU>X2 eCOSSr^J 

[0128] C<D:fe. l*ffl'r'5>X-A3S©^:*?1«^W:ct 

[0129] mmn(omm(Dmw(^^fcr>x\t. 30 

[ 0 1 3 0 ] r ^jrt) ^ . y XA 2 XitU^^C^t^ h 

>KU:^;n^>xw:j:orffi»g^i^^ili^-r53&5^ 1^ 
-ms^smo^uiyX^^-oXi^. §3n<DJA3tcj:orffi: 

[0 13 1] ccDesn^&^i^^switcEt^i. ±ie 

SjS^CK 6S < i o r 4>ii:«MS*ft is -CEtf S Ctifi 
[0132] fe<±OC <hJ&^6. ±IB ( 5 ) StC^O/cffi 

[0133] ±S:-C«. > K iy)\^\ylyX(omkm 50 



2000-298244 
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^.^mD^mm^. f v^rsiP^picDfigf^^^Lr^o 
'mw±^j^^xmw}miix. ^tc. -^ss^cccir^P 

[0135] *^0^(D|lteff$S 1 76^:7''; XAi 

^iik'^m<o%iit^(Dmm^r>i.^xmhm^<m^^ 

[0136] :^mmmxu. c(D?^yttkmm<Dmij{^<D 

XI 1 a^ffli^rtforc^^o t^. m^(OX^(fCC(Dy 
U:^JUU>X®«. ^^^^^^)i<D±m(fC'r^xj[m^ti 

xi.>^t>iixitttj:< ^ mitmmm(omnr-^m<o9\-m 

(DS^^(,C(D^j[m^tiXi.>^o 

[0137] Ctl«. P4^S(mi^(DW5ar-^i^SCDrta5 

i^>x^Bf&Lxi>ytMtyiy^)Viy>xm(ommi)m 

[0138] m^s<r>^^\^%^^^^^)\^(rm'^ A kcc:? u 
;^;l/^>x^^tt'Sc<^:ccJ:or. ^y\y^}\mx\x. 

[0139] c(o^^timfS(Dmijm<omyc 
nm^nxm^ t ^ ^mt ^^^cti)^x^rjii.K ceo 

ice J: or. SfejEt^iiJ^BSSmffltc^jSL/iiie:* 

[0 1 40] cocfc^tc. ^^m(c^^mmm'^^<om 

mi^mt. ycm:^m^m^y^i^x+^(c/b^i.^m^. * 

r«W5ai^aii^L3^cCC^. CCDS. ^MtoxmiEimrjih 

[0141] U^^O. C<D<fc^CC*-5— Sor>Br®'CL3&^ 

±mM^mmiyfcm^^mitts:^i^j;:r>x. ±^tiy 



(12) 
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(0142) mmm \ ic^a y^mm^^Jh(D^ 
^m^. m\, [a2^fflc^r:a(*mMS^^rcii6?:c 

2w:i>i^r. Tt^.^o^i^ f (J. mhmtifctmx:. r 

= 9. 4 mm. ^miXP^^V. f = 7. 9mm. ^fcic'^ 
y'V XA2(Or^ns(:t. g^=10. OmmrcfeO. fif* 

[0144] '^X^W:WL^<om)iXX'$>^f)^. ^^y'vXA 

P=l. SmmiUrc^^o ^^y'OXA^ 

^nr^m:k^&mLlit. L=1. 5mm. ^/c. Si> 
»;> :0;UU>X(3[)j^«S^gtD^i. D=l. 7 5mm 

i 1/ r ffj tt ^ u r * -2, o 

[0145] ±IBSffltJ. C>-rn4>. ilBMl^S 

( 4 ) . ( 5 ) <7)C5t^cp.06cac>fii€:«fc Lr*5 *3 . (J 

[ 0 1 4 6 ] ^/c. 3fe^>'N*^^;U 1 ^cff^^L/cmoil^;^ 

CC. ?fe^:7"UXA2CCS:Cf/c->y >F V:^;;UU>XS<!: 

fcm^(^ iy U > K V :^ ;U U > XcdSJt;;^^^ ^ j: ^ ^ f T ^ 

[ 0 1 4 7 ] 1^. **jfe?f^.«-c«. Si^ y > K u ;^/;u u 

[0 148]$/c. CCDJc^kie^y > :^;UU>X^ 
L= 0. 7 5 mm. D= 0. 

»3 . u> x<D^ ASr^^s L « ( 4 ) ^(DTRSfii^c 
libi^s (5) ^(om^^^cm^t^xi^^^^ 

0. ^u>X(Dffl>Pte^>^cC±T:^fS](Dm-^ffi#3&^. 

[0 157] otpL. co.'^.f^cmr^^tjmf^+^tjim 
^^^Ttc^fcw^n^r^cttc^-yx. 'i^^^Kos; 



[0 14 9] i^^^7*'jXAC07t:MaiSi5CC-(*W«:iS:t:f 

[0150] ;*:||]5S0.^r'W7fe^:7'';XAi7t^>'N4^^l/ 
tC^t/Zci/ > F :^ ^UU > X<DiXt> 0 ec^r/f.^liJ 3 CD 

^:f^\^nchmST:t)(D^^ri--ey .< ^ i^u>x^fflc^r 
^Hi^o '^{yXit^y'')X2.tit'^^^^^}it<Dr')-^y 

10 cti{my(o^mmMmi^^\.^xi>wi^x'hh. 

[0151] ^^CC. :*:^H^(D^j5S?^^^2^. S7 ^fflC> 

xmm'^ri>. mmm2^t. ^Mjf^.^icc^tor^^y 

»jXA3 2CDSiaiS3 2d<DOU>Xff^<t. C<Off^t« 

«:*tt&b/c^^^N-^>;i/3 Komuyxnmco^^m^^ 

^^mtLXi.^^^ 

[0 1 53] S7cc4ba^r. iu^s^^jtmr^^^y'v 

XA3 2<DS^»; > F y :^^UU>X3 2 e. cni 
>Fy:^;bU>X3 1 aOff^^. HJfeff^SIl CDff^^ 

[0154] c<o<i:^(rcmfSrr^caic^'^x. jkm^ 

3 2 a4sJ:0'±SS*®3 2 c. 3 2 c' r3*Ui3fel4r« 

[0155] mmcomm^^xmibx;^^ <l , u > f 

'j;^;l/U>X3 2 e. 3 1 aCO^:^gfr^^gt^L. 9 
>F»;:^Jl/U'>X3 2 e<Difif4M,H5ffi^D. i^';>Fy 
:^;UU>X<Of ^raPBP <b*r ^ 
8 5mm. P = 0. 7 5 mm 

[0 158] ^^tc, *S^<D|lifeJ&SS3^. SS^fflCi 

r^H^g-r-s. Iisgfl^.ig3ti. iiss?f^.^itC)^Lr7^^r7* 

40 ';XA4 2C0S*H5ffi4 2 d(DOU'>X0t^<b. CCOff^t^ 
W:»jSL/c*^>'N":^;l/4 l(DDaU>X?^<D;^^^5 

[ 0 1 5 9 ] i&ommtmmm i ii^^ir^)^ . 

>FU:^;U®4 2 eCDOU>Xffi0««J^®ilXM^ 
[0 16 0]^:*^^:c«fiX<bU'Cti. Il]fej^,^ltc^tb 

3fe^^»j XA4 2(omimm4 2 dot*^ ^^ps^i^- 
50 (>cum9r:t)t:^^tci>(ox^^*) . muimmxmmt)^^ 
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[0161] ^^coj: ^:c, mii^Bm i (o^^mmm 
[0162} cox^ic. mnmmt^itccw^^mm 

L= 0. 7 5mm. D= 0. 

®i tmm (5) s;<Di5t3:TRRfii^<br>ri^-&„ 
[0165] ^i^jrtD^. mi>'prj:[,^^mmvMi>±^rj: 

[0166] ;^tc. :$:^H^<05ISfeff$.^4:5:, ^9.01 

o^mi^xmm-r^. mmBm4{t. 7fe^:7*';xA5 2 

cD^^ttlffiS 2 d<DCjU>Xfl5tt<0»ffiiR^^liiEb. C 
nK:*tE&L//c7fe^/N*:^;l/5 lcDlMIU'>Xff^1:^^ffi^^:>-ti- 

[0167] fj^cctji^. mmB^i--3v{t. 5>';>F 

y :^ ;l/ U > XcDS^MJR^^IilE a^CC^:)t $ ^ 

^^\:^^K,a:^xmmm(omMf)mrLx mmf)^$> 

[0168] :^mmmx^t. ^mmn^^^ hxwirO^ 

^zfvxAbz (D^mmm 5 2 d cDff^«*«:eT ^i>(o 
x$>^. f^. i&<Dmmmyi^Bmit^mx$>^^ 

[0 16 9]^r. mm^tj:^^:f5tLX{t. 

X A 5 2 (oxmrn 5 2 a cc i: -5 ja»f safest*® 5 2 
c. 5 2c' x<DKmttc^r>xytM3f)^f^<ommyc^'r 

[0170] C<DJ:^CC{gS-r'5<h. 7fe^:7 ';XA5 2 
u>X««c«Hi5fetttcWf3tc«^*i^-tc^i2r i 
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2(o^ma!im4 2 6x<D±fx^^^^'ioM<u^o itm 
(onw^<DiK^^i)^it^ih±{^^^LX'Ywcfb^i.^m^ 
$>^m^(o^m^:^s{i'^oxhf\mt^^^9t-r^ 

[0 16 4] ccomtmmst^mmcoi^m^^x'^tbx 

10 >Xoifi«iJ^.*,[^StD. i^';>K 'j^;UU>X<Df '>^ 
75mm, P=l. 50mm 

[0 17 1] cc-c. m:{^muit<o^m3mx$i^i)K 

[0 17 2] ^-r. ^i^y>K';:^^l/U>X5 2 eO* 
#5 2 e a(D*^C^^a?g^ or. C 607^1*5 2 e a?!)^ 6 
(D^Btiv'yv KV :^7JUU>X5 2 eCOjlMt^cDftS 

20 [0173] S 1 0 tc^-r J: ^ 

tc. > F V;^;UU>X5 2 ecD7fe«I*'C^5 2 e a 

<!:S4Ui(4^<tCD^^mi, i^U > F »; :^;UU>X5 2 e 

0= kxm (6) 

[0 17 41WT. S 1 0^#MO>^j:3&^67^^:7*i;xa 
5 2<D*S*mffi5 2 dO?f51*tcoc^rg^*aBK:sft^-r^„ 

30 [ 0 1 7 5 ] 0 1 otj. m9(^9rsLtcmMn'°j^mm^ 
^¥k(o~'SSi^w::KLX7i%Lfch(Dx$>^>o ccx\ mm 

Lfc — ^OO^^y >Fy ^;bU>Xffi5 2 e b<D!t#14«:o 

(.^ximr^. 

[0176] |iIS«:*5C^r , 5 2 e a U^MmB Lfczy 
y> Fy^^H-VXS 2 e<D3fe*Ar^0, C(D«l5 2e 
atC>PtUT>'y>Fy:^^l'U>X52e« ±TS*f&;Jg t« 

xmm^tixi.>^^ 

[0177] mm(D1^. 5fetttp'Cx<J: *}±fflI<DMr-jK« 

ccoi^r. Till^osr. n^cD^jgh u-x^L/c4><D 
40 tcoi^rSJ^^-r-So 5fe®3;&^6#4Ui$ti/c3fe^«, 0^ 
<7)J:^{CA»tffi5 2 atcj:^ffl5r. t£/c«07nLrt>J^c 

[0178] -ecDf^. 7ts*aiffl5 2 dxm^ummo)^ 

mSL^(^^t^^tl^^\ CCDB$(0^{b«±^ (6) tcj: 

[01791 WT. M:»mrj:&m^^xmifyx^m-r 
50 ^p^m&Bmi. stmmi^ 5mm<b*r^. ^/c. 
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[0 18 0] CCOti^. ^*C^f)^f:>m.i>^tifciiLm:tX:(0 

t^o 10 

[0181] ^:^B^(D^Ji^^^5^. 01 l^ffl 

i^rgiB^-r^c mmmmbu. ^^y'v:Xju6 2(omm 
T. HI i^mi^rmmmi^cmLrmmr^o 

[0182] m(rC9jkr^ 0 iC. %^V' U XA 6 2 CDcp* 

^ffi>";> F ';:^JL'U>X6 2 e l>^)^?f^^$n. ^i2a5 20 

ffii^UV K ';:^;H^>X6 2 e 2 :0^?f^^$nrti^c 
[0183] *^j5feJf^.^.(Oge^<bt-'S<bC6^J^J!^Jf^^. 

[0 18 4] lli©f^.^ir*>i^?BU/cJ:^^, * 
^^Afrt^ia^tc^Tfe^-:?^*; XA6 2©WHiffi6 2 d&cs 

[0185] C(DC<?::;&^6. ^^'T'yXAe 2(D0ir®C7) 
^. rtj:t>%. 3fe^:7'yXA6 2CDS*WS6 2d<D*'Cx 

[0186] 3feffi(3*^e. 5fe«iK:^tbr(W*K:fSj 

[0187] C(D^. 3fe^:7*VXA6 2C07feS*ai®6 2 
V X A 6 2 (DSt teffi 6 2 d X<D^dm(OmA^^^^~ 50 
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[0 18 8] C(DJ:'!)0CtS^t-5C<!:^Cckor, T^MHi 

a 6 2 d xmiit^mthtx^ . MSffiJiroseTt^ 

[0189] $/c. ±ieiiss6?Jlr(j. t|35fe^i!^iiziS(5r 
2ficot^';> K ';:^;i-u>X(DJit^4#mc^i:f rc^^ 
'j^^TU^CCD2«cDt8^^K^$n^<>(^r'ti:^j: 

[0190] *^B^(D|liS^^,^6^. 012.0 

2(D#^ffiM7 2 dCDBt^CD'^-^. ^(D?Bi;^^:7* y XA 
®iL//cC<hr^'5>o -rJ^C^^^^r^'-^XA? 2<D** 

^^s^ffi^- > F y )^ Ji/ffi<b m'^nm^-y' o XAsr^ 
f&bfcctx$>^. ttr. 012. I 3^mi^^x^m 

[ 0 1 9 1 ] 0 1 2 ^i. ^»^Wlll^7^^-r0r^ «3 . 7^: 
?2f.tfj.Cx3 a:^:^6«ai$n/c7fe^tJ:)¥;:¥::7*VXA7 2«:cfc 

XA 7 2 (D^Mfflffi 7 2 d (rcmf&^tifczy 0 > F U 
u>Xi:7'»;XA®ti. :?t^>'^':^;^7 lCcS>:tO^^J: 

>-fe;i/$nrc^^^. c(Dm^i)^i&{tim^tixmmm 

[0192] ^J^tc. 0 1 3 ^fflc^r . Sz;t5(t^.^^lttH^f 

m^^^nxi.^^ctf)it:>f)^^^ 
[0193] mmnmbxhmmLfcjz^tfC^ mmmc 

[oi94]^c-c. :tmmmx{t. cco^^^t^jxa 

7 2 OT^Iftti® 7 2 d (DmSm(DWMm^it^rf 0 XA 

f)f)S^ rj:m^^m^^^ ^^^^ . ii:*sMS*ffiH<DJi^^a5 

[0195] 0^(D*|iS4J^C>3tP6SiaiUfc*«<O h 

xwr«. K*5>fl?^^^-<DJ:^ccM;i^*^. H^cc 
^M(0:k^ ;^tiiyt^^.±mm(^nox:k^i,^^. 



(15) 



27 



[0 19 6] :xc<:. :^mn<DmmBB7 ^ . m\ Ar--m 

[0197] ^m<Di^^^^^ic^^.±»(rCMUX+^(^ 

c 0 1 9 8 ] s 1 mmmi(om^vtim^fik-rm 

ST;^^J$oi/y>K';:^JL'®8 1 aJ&^fl^fiS^nri^^c 

[0199] c<D<fc^tc«jS-r'Sc<h«:i;-:>r. 

.Cn3 a:;5^6WtB$n/c3t^ti. *^/>-^ol/8 1 ©Ml*® 
ffjjr ffiScD^cDTtffl <!: ^j: o r MS* 5 n^o 
[0200] 0 1 5 fi£t*K.^^7j^To CCDiS 

^M-Smmr^ c i cc J: r0racDi2*<$t4^t#-6 c <b 

[020 1 ] :x(^. m 1 6 (rcmmmmi (Ditm^m^B 

^^^^^^)\^8 1 <!:7fe^:7*'>IXA8 2CDt@>PfW{iSK 

[0 20 2 ] c(DJ:^&c. wm7^i4cc*fLr^ii::^f6]^ 

[0 2 0 3] Ctikt. mn'^<omxhi:>i)^^^'?(iC^ it^ 

tfcflO2«cD«^W:L;&>*^]0»^6r. ^PaHftSroK 
*^t4«MS*ft L/T 3^j:t^ *><D<5: J^jc o "Cl^ 
c<br*^. 40 

[0 2 04] CCDcfc^tC^^^-SCifCjCor. 
[0205] 'X^. m 1 7 ^fflC^TS 1 5 <b0 1 6(DK) 
[0 20 6] 01 7«. SI 5<Dlfc®tC«L/r$e>tC3fe 
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in<7:)j:^jcu>xrQl^®C^$-tt^c<h:cj:-:>-c. waiTt 

-9^m\\&-n^^cm^ ^ct tui>. 

[0 20 7 ] m7r-<Dmx\x. jt^/^*:^;^8 I tc*f . 

7t^y';XA8 2^Sts'lfe^ai:i-^ h^O. 2mmT 

[0 2 0 8] CCDJ: 9tC. 3*Hi7tl4f-C>i«^^^if , Stt 
[0 2 0 9] ilBSIiSff^.^rtJ. 7fe^^^:^JU8 1 (DWM 

[0210] yccc. :^m^(omMmm8^. m\8. m 

^:7'UXAtCjf^/Sb/c5>';> K •J:^;t'U>XiC:&COSST 

rfiiM^oc^rti. ccD7t^:7'y XAcoac7);i$T;^^^i' 

Jl^ffi^JfJ^O. ±iSSL.>X«S^ff$tt3&WJ:0^^J: 
^^ff^:^^^^$nrCi-6o WT. 0 18. 019^Sr# 

[0 2 1 1 ] 0 1 8K:^-rJ:^CC. ^^:/»;XA9 2 t 
7lc^y^•^;^9 KDDflO (m<bIE(D/S^;^?) ^A^i^x.r 

^^•r0 1 9tc:ba^r^, ^)'2>-^cDW9^'cfittiS^c^ 
[0212] i^fc±Mz^mBmx'\x. %^^^) xa q 

2<D7feS*[±}®9 2 d <b7^:^/^•:^J^9 1 (D^^mm^i)^ 
[0213] ±iB, SIUfi?i^,®r«. j/c^yrijXAtM 
[02 14] 
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[0215] ^/c, E^~^'^m(Dmth^mmi'cm'o\^^ 

/Co 

[02161 ? 6«:**B.^^cfc^M84ftoJ^Mfl>^7t:^^> 

[ 0 2 1 7 ] ^/c. «^^^3!>5^i>/cC< , mmn^mmm 

Kfji-^XK,^^. 

[0218] -15. %'^y'')X2.\^X(Om^^±mM^ 20 

ftrt ^MS* $ n^WjSix^'. ju+*;fettjjn ^ i± ^ c i ^ pjee 

[s 1 ] :^^m<Dmmjm i (D«^tt.^cD7fe*i^?H^^ 
[^2 ] :i^^m(ommmm i cofi£M^^^.(D7fe^^ffi^^ 
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[HI 0 1 :^§^m<DmmBmA oo^fc^^ffi^iftajj-r^.^ 

?n-r M*^*^gc7)ttm«S:?^ c7j»8^ Wffi0 
[013] ^mM(ommmms<DWMim(Dm§i^^^ 

[015] *ffeB^(0||*gff^S^.7<DMtj(tfc^.CD7fe«g5>^^ 

^^M*^3fe*^s<D«cmifS:&fSj(o*a»rS0 
[016] :^mM(ommBi&7(Dm(D^t^i)^m<oyiM^ 

[017] :$:|60^<D||Jgfl^«g7(D$^^Srjcoffitfei^^^.^ 

3^5>ln^/T^'rP>93fe#t7fe^gOft^8E:^[^^Dfi$»fffi0 

[018] :^^m(om:mBm8(omycim<om^^^^ 

[019] :4^^H.^CD^J^?f^.^.8(Dfet^tt^(D7^»^^ 

1,5.7.11.31.41.51.61.71.8 
1.91 

2. 6. 8. 1 2. 3 2. 42. 52. 6 2. 7 2. 8 

2. 9 2 *^>''';XA 

3 m^mmm 

4 ^mm 

2 1 U»;-X;}f^> 

2 2 ttji'7(D^-Vm^W7L:^^v^ 

2 3 m.^uWT<M 

2 4 8t«:«B<0^*S 

2 5 Vr -ily^-m^m. 

2 6 V V y^:ymmm. 

2 7 u>xmm 

2 8 J«i?«S*tt 
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